Piping Machiner 
Fixtures Tanks 

Floors 
Laboratory 
...and all other 
corrosion contam 


You have other choice! 


There are just two reasons why corrosion costs industry over 


$6,000,000,000 annually: 

the layman, corrosion usually means only visible rust— 
thus many surfaces are left unprotected until irreparable 
damage done. 

Too often conventional coatings are relied protect 
under conditions for which they are neither designed nor 
suited. 

risk needless loss from either cause. Protect all critical 
surfaces with Amercoat the products designed give extra 
protection against surface failure. Highly resistant wide 
variety chemicals, brines, fumes, weathering and abrasion, 
they are available number formulas, each built meet 
specific conditions. 

business escapes the effects corrosion. You must protect 
pay, and will pay you protect now with Amercoat. 


Division 
American Pipe and Construction Co. 
4809 Firestone South Gate, California 


This costly storage tank, due failure 

conventional coating, served 

but half its life expectancy. The 
thousands dollars for replacement, 
interrupted operations and needless waste. 


Putting Permanence 


Pipe 


MAYES BROS. 


INCORPORATED 
HOUSTON 


DOWELL’S 


MAGNESIUM ANODE 


protects buried metals 


cuts installation 


assures maximum performance 


Galvo-Paks, Dowell’s packaged magnesium 
anodes,* simplify the installation 
cathodic protection systems for pipelines, 
tanks and other buried metal structures. 
Their use eliminates the costly, troublesome 
practice mixing bulk backfill, insures 
proper placement the anode the 
backfill, and gives maximum performance. 


Galvo-Paks are Dowell magnesium anodes 
packed with specially prepared, quick- 
wetting backfill material cloth sacks. 
the job, Galvo-Paks are simply dropped 
into augured holes. The bag within bag 
insures proper centering the anode. 


Galvo-Pak product Dowell, sub- 
sidiary The Dow Chemical Company, 


*Patented and patents pending. 


DOWELL 


pioneer the protection buried metal 
with magnesium. Dowell offers complete 
line magnesium anodes alloyed 
specifications designed for maximum effi- 
ciency and long life. Dowell anodes require 
external power and cut maintenance 
costs minimum. Ask for copy the 
new page booklet the uses, design 
and installation Dowell cathodic 
protection system. 


DOWELL INCORPORATED 
TULSA 3, OKLAHOMA 
Offices in Principal Cities 


MAGNESIUM ANODES 


GALVO-PAK 


GALVO-LINE 


SUBSIDIARY THE DOW CHEMICAL COMPANY 


surfac 
this 
used 


BAG 


Gust 


Now availabie—a new 18 4 

minute sound slide fim 
illustrating the possibilities 

of Dowell magnesium 

anodes for corrosion con 

trol. A Dowell represent & 

tive will gladly arranges & AB. 
special showing at your & 

plant, office or organize 

tion meeting. 
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Researeh and Control 


Published monthly its official journal, the National Association Corrosion Engi- 
neers, Inc., Houston, Texas, A., provide permanent record progress the 
control corrosion described papers prepared for the Association and from other 
sources, 
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Cal., are shown metallizing 

the steel hull, deck and bul- 

surfaces. results are reported 

this which was made May, 

Only iron and steel may 
safely over surfaces these metals. 
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TELEPHONE 5-1103 1130 NORTH BOSTON TULSA 
OFFICE, ROCKEFELLER PLAZA, NEW YORK 20, PHONE CIRCLE 


All Cathodic Servicing Company 
Equipment Unconditionally 


Guaranteed. Four Week Delivery 


THERMO-ELECTRIC GENERATOR 


The C.S.C. Thermo-Electric Generator generates 


electric current the use gas from gas transmis- 


sion lines locations where power lines are not avail- 


able. Develops watts constant current. 


FOR YOUR ENTHUSIASTIC ACCEPTANCE OUR 
NEW AND IMPROVED CATHODIC PROTECTION EQUIPMENT 


SELENIUM RECTIFIERS 


C.S.C. Selenium Rectifiers are manufactured 
complete range sizes and capacities both oil 
immersed and air cooled models. Rugged construc- 
tion assures long operational life. 


ELECTROLYSIS SWITCHES 
The C.S.C. Electrolysis Switch 


controls stray direct currents 
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Write for New, Descriptive Brochures 


CATHODIC SERVICING COMPANY 


1024 NORTH OLIE STREET PHONE 7-5890 


OKLAHOMA CITY, OKLA. 


FOR 


some coal mines, mixture liquid oxygen and 
finely divided carbon used for blasting. This 4,000- 
gallon liquid oxygen storage tank was fabricated 
L’Air Liquide Society, Montreal, Canada. Made 
for strength and corrosion resistance, 150 
feet seams were arc-welded the inert-atmosphere 
process using water-cooled torches. 


EVERDUR goes everywhere... 


REG, PAT. Off 


144 This bolt—it 


can’t afford be. It’s one 
1935, miles Everdur Con- uncounted millions items col- 


duit went into the Delaware River 

signal operation new years end—gales 
rail transit line linking Philadelphia and storms and ever-changing 
with Camden, successfully temperatures; corrosive gases and 
has Everdur withstood vibration vapors; humid atmospheres and 
and the industrially corrosive atmos- fogs 


phere that now, with further anxious, surging, high-line power 


under that forever seeking quick, 
Everdur again used for conduit. 


This just let you know that 
Everdur structural shapes are now 
available from stock angles, chan- 
nels, Tee shapes and beam 
sections. Address The American 
Brass Company, Sayre Street, 


WANT KNOW MORE? 


Our Technical Department has wealth information 


the properties and applications Everdur. Write The 


American Brass Company, Waterbury 20, Conn. Canada: 


Tested Coating Gives You the Right 
Width for the Protection You Need 


*Reg. U.S. Pat. Off. 


Cut Corrosion Problems 
Size 


Write for full details and prices TAPECOAT—the 
COAL TAR coating with width for EVERY purpose. 


The TAPECOAT Company 


1523 Lyons Street Evanston, Illinois 
489 Fifth Avenue, New York 17, Jas. Mavor Co., 514 and Building, Houston Texas 175 Niagara Street, Denver Colo. 
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CORROSION 


non-profit, scientific and research association in- 
dividuals and companies concerned with corrosion 
interested it, whose objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under the 
laws Texas. Its affairs are governed Board Directors, elected the 
general membership. Officers are nominated (1) the Board Directors, 
(2) quorum least members, and elected the membership, 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters the 
National Association Corrosion Engineers 919 Milam Building, 803 Texas 
Avenue, Houston Texas. 
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Abstract 

the comparative corrosion resistance stainless 

steel, copper, brass, aluminum, 
ship alloy, cold rolled steel, and galvanized 

The metals were immersed fourteen test 
for eight weeks and periodic observations 
Weight and pitting, result the eight- 
week also determined. 
inhibited corrosion all metals tested; 

Insecticides kerosene fuel oil base are 

The most corrosive insecticide solutions are 
chlorodane water, sodium arsenite water, 

and DDT salt water; 

all the solutions except sodium arsenite. 

recommended that aluminum, aluminum alloys, 
Alclad, both with and without corrosion in- 
ngton, Pa, pretreatment such anodizing, investi- 

for their corrosion resistance chlorodane 
sodium arsenite water, and DDT salt 

19. 
Introduction 
PURPOSE this investigation was deter- 
mine the comparative corrosion resistance 
several metals when immersed various insecticidal 
Insecticidal solutions, applied spraying, 
used for insect control, which necessary for the 
and welfare military troops the field. 
the corrosive nature certain these 
reduces the service life the spraying 
below reasonable limits. result, con- 
fabricated stainless steel have been con- 
the possible answer. However, this metal 
critical and costly use equipment with 
service life approximately three years. 
work reported herein was preliminary evalua- 
Pa. program intended only eliminate from further 
those readily corroded metals and those solu- 
which showed little corrosive action. 


work will necessary select the metal 
resistant all insecticide solutions. 


Investigation 


The corrosion resistance eight metals (FS-la 
alloy, 24-ST aluminum alloy, aluminum, 
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yellow brass, copper, cold rolled steel, galvanized 

steel, and 18-8 stainless steel) was determined 

when exposed the following solutions: 

A—Distilled water 

B—5% DDT distilled water 

sodium chloride distilled water 

D—5% DDT salt water 

F—10% DDT kerosene 

G—Fuel Oil No. 

H—5% DDT Fuel Oil 

I—DDT water emulsion (five parts solution con- 
taining 25% DDT, 65% xylene, and 10% Triton 
X-100 parts distilled water) 

J—20% DDT, 40% Veliscol, 40% fuel oil 

chlorodane kerosene 

water emulsion (five parts solu- 
tion containing 25% chlorodane, 65% xylene, and 
10% Triton X-100 parts distilled water) 

ounce 2-4-D (2-4 dichlorophenoxyacetic acid) 
per gallon distilled water 

N—8 ounces sodium arsenite per gallon distilled 
water 


Procedure 


Duplicate panels, one six inches, each metal 
were prepared for each solution hand sanding and 
solvent cleaning. The edges the panels were 
rounded reduce “edge attack.” After being weighed 
analytical balance, each panel was immersed 
depth its length the test solution contained 
covered pint jar. allow escape gases formed 
during the exposure, the screw cap was not tightly 
closed. The jars were placed constant tempera- 
ture room (77° and the initial each solution 
was determined. Visual examination and measure- 
ments were made weekly. 

the end eight weeks the panels were removed, 
cleaned corrosion products chemical treatment 
(see Appendix and weighed. The milligram loss 
per square decimeter per day (MDD) was deter- 
mined. Each panel was examined for pitting and the 
depths the ten deepest pits were measured and 
averaged. Inches penetration per year (IPY) were 
calculated. 


Results 


Visual Examination. Visual examination the test strips 
showed: 
All the metals were unaffected all kerosene 
and fuel oil test solutions. 
Stainless steel was unaffected all solutions 
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except the salt solution and the DDT dis- 
tilled water solution. both these exceptions there 
was very slight rusting. 

The remaining seven metals showed evidence 
attack all water based solutions. 

should noted that the visual inspection the 
panels could only serve qualitative determination 


The presence DDT water considerably 
creased the consumption zinc the case the 
galvanized iron; 

the case the other metals, the rate 
sion, even though materially increased, was 
excessive except for cold rolled steel and gal- 
vanized iron; 

Stainless steel was attacked the least. 


the presence absence corrosion. After the TABLE 
initial corrosion, visual examination was little value Corrosion Results with DDT Distilled Water 
determining the progressive amount extent 
MDD (Milligrams Lost 
showed: Emulsion Dist. Water 
the very limited corrosion the metals. Magnesium 
rf Aluminum Alloy... 3.0 1.2 17 

posure all metals except stainless steel. This solu- 
tion was the most corrosive. Since the corrosion was 
due the acidity the solution, the amount cor- 

Corrosion Results with DDT Salt Water 
rosion would probably have been higher had there 
size the metal strip. The rate corrosion decreased Dec. per Day) 

the chlorodane was consumed the METAL Dist, Water| 
immersed changed alkaline pH, which was due 15.0 8.0 solutic 
ment the corrosion rate magnesium. duce 
Every condition, not covered above, was the TABLE 
neutral range—pH 8—and remained Corrosion Results with Other Insecticides Water 
throughout the exposure. col 
sults MDD (Milligrams Lost per Square 
Weight Loss. For convenience studying the results, Decimeter per Day) 
the exposure conditions and which may sum- 

Nat —sh 1S: | 4 34 5.2 120 redep: 

TABLE Results Kerosene and Fuel Oil Weig 
€ 
mimeo" 
MDD (Milligrams Lost per Square Decimeter per Day) det 
METAL Water E—Kerosene Kerosene G—Fuel Oil Fuel Oil Fuel Oil Kerosene 
| 1.1 | .02 .03 | | .02 10 
TABLE 
ou 
I P Y (Inches Penetration per Year) Its 

METAL Water Dist. Water Salt in5%Salt Emulsion 
ate none none none none none none mi 
Aluminum.......... none | none none none none none 
Aluminum Alloy none | .051 .026 | .026 .026 .103 en q Ge 
Magnesium Alloy none | 5 8 334 nene .231 non ; 7 st 


; fay, 1950 
2)C 
| 
i 
¥ 


1950 


rably in. Table Results with DDT Salt 
the case aluminum, aluminum alloy, cold 
Was not rolled steel, magnesium alloy, and galvanized 
the addition DDT materially decreased 
rate corrosion the salt water; 
Copper, steel, magnesium and galvanized iron 
have excessive corrosion rate. 
Table Results with Other Insecti- 
2-4-D reduced the rate corrosion all cases 
and, addition, was the least corrosive any 
per Square solution having water base; 
Sodium arsenite and chlorodane were the most 
DDT corrosive solutions all the metals and the 


Dist. Water rate was always increased these 


solutions over that distilled water; 


Copper, brass, steel, and galvanized iron have 
excessive rate corrosion. 
Table —Corrosion Results Kerosene and Fuel 
The corrosion rate the kerosene and fuel oil 
solutions considerably less than that distilled 
sene fuel oil solutions; 
All the metals tested had satisfactory corro- 
per sion resistance properties. 
The pitting measurements are given Table 
showed pitting failure sodium 
solution; 
Copper showed pitting failure sodium chloride 
Although DDT reduced the rate corrosion 
alloy and magnesium alloy, did not re- 
pitting fact, the DDT times acceler- 
pitting failure: 
ater The various insecticides increased pitting failure 
Although measurable pits were evident the 
case brass, the brass had chemically “pitted” 
process this process, the zinc 
the brass consumed corrosion, leaving 
the brittle, strengthless copper, else the copper 
This attack destroys the strength and use 
pit. 
Discussion 
Loss. The weight loss measurements reported 
determine the amount corrosion the different 
metals the various solutions. The corrosiveness 
Kerosene the different solutions can determined 
the MDD for each metal the different 
solutions. The MDD does not serve accurate 
measure for comparison the metals with each 
because the different specific gravity for 
each metal. 
The eight loss measurements determine the 
amount metal consumed the corrosion, with- 
out specifying the type. metal that corrodes over 
its entire surface will not fail rapidly metal 
that pits severely, even though the weight loss 
would probably less the latter 
026 metal (provided due consideration given spe- 
Aluminum was the only metal, except stainless 


which did not corrode most the solutions. 
The pitting failure that was evident the sodium 
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arsenite solution was probably caused local 
attack mechanical breaks the protective oxide 
film with which the aluminum coats itself, since 
aluminum soluble sodium hydroxide. (Sodium 
hydroxide formed hydrolysis the sodium 
arsenite solution.) not known whether the 
sodium arsenite will attack through complete 
protective film. aluminum were tested sodium 
arsenite, after complete protective film had been 
applied such process anodizing, the progress 
corrosion would probably answer this point. The 
aluminum alloy showed poor corrosion resistance 
many the solutions. Since the aluminum itself 
was resistant most the solutions, the corrosion 
this aluminum alloy probably due its alloying 
metals. The other aluminum alloys, commercially 
available, would probably worth investigating 
order find one which would more resistant. 
addition, the aluminum alloy with surface coat- 
ing aluminum for corrosion resistance—such 
Alclad—would probably serve satisfactory 
structural and corrosion-resistant material. 


Conclusions 

concluded that: 

DDT water displays 
inhibit 

2-4-D inhibited corrosion all metals 

Chlorodane corrosive acid insecticide 

Insecticides kerosene fuel oil base are not 
corrosive; 

The most corrosive insecticide solutions are 
chlorodane water, sodium arsenite water, and 
DDT salt water; 

Stainless steel the only completely corrosion- 
resistant metal; 

Aluminum satisfactory corrosion resistance 
all the solutions except sodium arsenite. 


definite tendency 


Recommendations 


recommended that aluminum, aluminum alloys, 
and Alclad, both with and without corrosion inhib- 
iting pretreatment such anodizing, investigated 
for their corrosion resistance chlorodane water, 
sodium arsenite water, and DDT salt water. 


APPENDIX 
Chemical Cleaning Panels 


Length 


Blank 
Alloy 1% Silver Nitrate | | | 
Aluminum Phosphoric Acid 
Alloy | 2% Chromic Acid 1 2a C. 10 Min. | 
Conc. Nitric Acid 25° C. 2 Min. | 0.0044 
Aluminum | 5% Nitric Acid | 
2.5% Oxalic Acid 25°C. Min. 0.0001 
Copper 5% Nitric Acid | | 
2.5% Oxalic Acid 25°C. | 5 Min. 0.0014 
Cold Rolled 10% Ammonium Citrate | 
Steel made alkaline with | 
Ammonium Hydroxide 80° C. 2 Hrs. | 0.0587 
Galvanized | Concentrated Ammonium 
Nails | Hydroxide 25° C. 2 Min. 0.0021 


* Cleaned by electrolytic method, using—Solution: 5% H2SOs; Anodes: 
Lead; Cathode: Test Panel; Cathode Current Density: 1.3 Amp-sq. in.; In- 
hibitor: Betanapthol. 


Potentials Set Thermal Gradients 
lron Immersed NaCl 


HERBERT UHLIG* and OSCAR NOSS, JR.** 


Abstract 


The relative damage caused galvanically coupling 
piece iron high temperature another piece 
practical importance. Combinations this kind occur 
designs industrial equipment such condenser 
tubes, water-cooled radiators, boiler tubes, stills, 
pasteurizing equipment, etc. 

laboratory study cells which seamless-steel 
tubing electrodes were immersed sodium chloride 
solutions, with one electrode 100° and the other 
25° revealed that: The potential difference 
NaCl under specific conditions aeration and 
stirring 0.024 volt, with the hot electrode the 
anode. Decrease aeration, stirring, NaCl con- 
centration decreases the measured potential differ- 
ence. The short-circuit current NaCl 
amounted 0.00043 ampere per square inch, equiva- 
lent anodic corrosion rate 0.03 ipy. nitro- 
gen saturated solution, this current falls zero. 
The short-circuit current limited apparently 
polarization the cathode rather than resistance 
the electrolyte between 0.125% and NaCl. 
appears that the iron electrode 100° sacrificial 
anode will cathodically protect iron 25° equal 
area which coupled NaCl solution. 


QUESTION often comes regarding the 
galvanic effect coupling piece iron high 
temperature with another piece low temperature, 
both immersed electrolyte. Combinations this 
kind occur many designs industrial equipment 
such condenser tubes, water-cooled radiators, boiler 
tubes, stills, pasteurizing equipment, etc. How im- 
portant thermal gradients might contributing 
corrosion industrial equipment has been reported 
The work reported herein not complete analysis 
differential temperature effects concerning iron 
immersed aerated NaCl solutions, but rather con- 
tribution the point view that the potentials and 
consequent corrosion are not necessarily small, and 
appear deserve further consideration. 


Experimental Setup 


Potentials were measured sodium chloride solu- 
tions and, few instances, ferrous sulfate. 
minimize gradual change concentration tem- 
perature the electrolyte, the cell was set 
ten-gallon earthenware crock. The solution was kept 


* A paper presented at the Sixth Annual Conference, National Asso- 
ciation of Corrosion Engineers, St. Louis, Mo., April 4-7, 1950. 


* Corrosion Laboratory. Massachusetts Institute of Technology, Cam- 
bridge, Mass. 

** Formerly Dept. of Chem. Eng., M.I.T., presently with Union Oil 
Co. of California, Wilmington, Cal. 
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fay, 


Thee 
feet Tygon tubing through which cold water Bary 
culated, thereby withdrawing heat supplicd 
ously the hot electrode. motor stirrer, and wer 
tube through which air entered the The 
aeration completed the auxiliary equipment. The 
less steel tubes inch O.D. immersed 
Steam could passed through either Pote 
means suitable connections (Figure 1). This potenti 
mitted balancing out any slight differences 
one electrode compared with the other owing 
factors other than temperature difference. The 
steam temperature was followed means 
THERMOMETER 
4 lence 
bolts. 


STIRRER 


4 fpotent 


STEAM 


AN 


\ 


AERATOR COOLING COIL 
| 


Figure set-up for measurement 
ture potential and current. 


i 


fay, 1950 


inserted suitable metal well, and the 
supply adjusted that the temperature re- 

The electrodes were first pickled inhibited acids, 
then immersed the electrolyte, and both 
until their potentials approached each 

avoid thermoelectric effects the wire connec- 
piece tubing the same stock the 
was split longitudinally, and two these 
sections were spot welded the electrodes 
split sections, turn, were spot welded 

inches iron wire the ends which were 
wire. This precaution was neces- 
potentials dissimilar metal junctions 
were concerned this investigation. 

The elect: were mounted wooden crossarms 
with synthetic resin manner allow- 
submersion the electrodes and any 


water 
and glass 
The 


This er. The short-circuit current was meas- 
any potential drop through the meter, and 
The therefore, more precise evaluation the 
Measurements Sodium Chloride Solutions 
first series potential measurements was 
NaCl. With steam through one electrode 
the other electrode 25° the potential differ- 
reached steady state value relatively short 
and was reproducible within about milli- 
The steam connections were then interchanged 
the potential measurement repeated. 
Inall cases, the hot electrode 100° was anode 
the cold electrode 25° The potential difference 


steady 0.024 +0.004 volt under the spe- 
explained later, variation these con- 
produced somewhat different values the 

Data are recorded Figure for runs two suc- 
days over times extending hours. There 
reason expect that the average potential dif- 
would deviate from the above value over 


Effects Concentration and Stirring 


More dilute solutions sodium chloride showed 
potential difference between hot and cold 
but with the hot electrode remaining the 
(Figure The value became 0.015 volt for 
0.125% NaCl compared with 0.024 volt for 


NaCl. 


The effect stirring was observed comparing 
with the motor stirrer operation and 


imilar potentials with the motor stirrer shut off. The 
Table The decrease was about the same for the 


various concentrations sodium chloride except for 
the solution highest dilution NaCl). the 
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latter concentration, the polarity the cell reversed 
sign, the hot electrode becoming the cathode. 

Because both electrodes initially were allowed 
remain the aerated solutions order establish 
steady state potentials, both the electrode surfaces 
were covered with corrosion products the time 
potentials were recorded. The hot electrode general 
was covered with black gelatinous film whereas 
the cold electrode tended covered with red- 
brown oxide. 


Measurement Short-Circuit Current 


Using “zero ammeter, the total cur- 
rent short circuiting the cell aerated stirred 
sodium chloride was milliamperes. Values for more 
dilute sodium chloride concentrations were somewhat 
less, and are recorded Figure Since inches 
the diameter electrode were immersed, the 
corresponding current density NaCl 0.00043 
ampere per square inch and the equivalent corrosion 
rate the anode caused this current 0.03 ipy. 
This represents the initial corrosion rate caused 
galvanic coupling hot iron cold iron, the 
cell described above, and about three more times 
the normal expected corrosion rate aerated solu- 
tions this kind. likely that the measured cur- 
rent diminishes over period days constant 


TABLE 
Aerated 

Effect of Stirring on E.M.F. of Cell Feiooe | NaCl Soln| Fezs0 * 

E.M.F., VOLT 

Concentration of NaCl: | Stirring | Stirring | Difference 

3.00 percent........ +.015 009 
1.50 percent... ; +.022 +.012 | 010 
0.53 percent........ +.010 | 009 
0.125 percent........ : +.015 —.002 017 


* For positive E.M.F., hot electrode =anode. 


10 20 30 40 50 60 70 80 
TIME IN HOURS 

Figure 2—Potential difference between 100-degree steel electrode and 
25-degree steel electrode immersed aerated NaCl. (Hot elec- 
trode anode.) 


030 
020 
fin 
> 


WEIGHT PER CENT ‘NaCl 
Figure 3—Effect concentration potential difference between 
100-degree steel electrode and 25-degree steel electrode. (Hot 
electrode anode.) 
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lower value, but this has not yet been checked 
experimentally. 

Current through any cell determined the open- 
circuit potential, the resistance the electrolytic 
and metallic conductors, and the polarization 
the electrodes. Examination the data, discussed 
below, reveals that currents plotted Figure are 
evidence polarization control rather than resistance 
control. The actual operating cathode potential can 
expressed terms the open-circuit potential 
follows.° 


where the area the cathode, the total 
current, and the function expressing the relation 
between polarization potential (back emf) and cur- 
rent. some cases, the polarization approximately 
linear with current, whereupon becomes constant. 
Also since constant, the following may 
assumed hold approximation: 


Likewise the anode: 
(3) 


Since the operating potential the cell equal 
and the measured open-circuit potential 
the cell equal E’, have, combining 
(2) and (3): 

the electrolyte resistance (the metal circuit 
resistance can neglected), Ohm’s law provides the 
following relation: 

Therefore, the ratio E’/I, which the ratio open- 
circuit potential total current provides values 

The fact that approximately con- 
stant, increasing only for the 0.125% NaCl concen- 


TABLE 


E’ 


15% 

| 

a | 

4 0.125% NoCl | 

0005 0020 0025 0030 0035 0040 0045 


SPECIFIC CONDUCTANCE RECIPROCAL OHM-CMS 
Figure 4—Effect specific conductivity and concentration 
short-circuit current for 100-degree steel—25-degree steel cell. 
(9.4 sq. in. each electrode immersed, inches apart.) 
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tration despite 19-fold decrease specific 
tivity over that NaCl solution, evidence 


the polarization factor more importan; 


than Ohmic resistance The same conclusion 
reached from the experimental fact that varying 
tance electrode separation during measurement 


short-circuit current had effect the 
value current. 


Measurements Using FeSO, and Discussion 
Results 


The foregoing results are obtained from 
essentially irreversible and hence are not amenable 


the theory for reversible differential temperature 
reversible potentials, the electrolyte was changed 


tremely sensitive rate stirring. The polarity 
the cell, and the actual value the potentia! depended 
upon the relative amounts always present 
with since the presence air was virtually 
impossible avoid formation trivalent iron, 
tion iron powder plus sulfuric acid reduce the 
amount Fe*** shifted the potential from —.024 volt 
+.055 volt but almost immediately the potential 


tended toward its former value, indicating rapid oxida- 


tion ferrous ion. Qualitatively, whenever the 
ferrous ferric ion was high, the hot electrode 
100° was the anode, whereas when ratio de- 
creased, that ferric ion concentration increased, the 


hot electrode became cathode. The polarity and mag- 


nitude the potential ferrous sulfate, therefore, 
pends the relative oxidizing reducing capacity 
the electrolyte well the temperature difference 
the electrodes. 

aerated NaCl solutions, appears plausible, 
already discussed, that the differential temperature 
currents are controlled largely polarization effects, 
and these from what know the corrosion be- 
havior iron, are centered the cathode. other 
words, the increased corrosion the hot electrode 
(the anode) caused coupling with the cold electrode 
(the cathode) controlled the extent oxygen 
depolarization the cathode. One interesting and im- 
portant conclusion from these results, although not 
the hot electrode anode sodium chloride solutions 
and arranged the cell described above, will cath- 
odically protect the cold electrode. The resulting cath- 
odic current density 0.43 milliampere per square 
inch (62 milliamperes per square foot) NaClis 
ample for cathodic protection the cold electrode 
the stirred solution. 

absence oxygen, differential temperature 
rents seem unimportant. Proof for this was obtained 
setting small laboratory cell, using the same 
shaped electrodes, but now immersed 
deaerated with nitrogen previously purified 
ing over hot-copper turnings. The current 
circuiting the hot electrode (100° with the cold 
electrode (25° was zero. The open-circuit potential, 
likewise, fell low value variable polarity which 
averaged out zero. 


Potential measurements the hot and 


Vols 


— 


hot 
0.1 molar FeSO,. Data obtained this electrolyte 
however, changed rapidly with time and were 
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cath- 
square 
rode 


same 
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pass- 
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cold 
tential, 
which 


elec- 
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rodes aerated NaCl versus O.1N calomel cell, 


lence 
brevio 


not carried out the same detail the 
measurements, demonstrated that the poten- 
‘al difference hot and cold electrodes has its source 
more enobling effect dissolved oxygen the 


were approximately the same 0.83 
admitting oxygen the cold electrode—calomel cell 


was 0.714 volt compared with 0.748 volt for 


hot electrode—calomel cell. This agrees with the 


that the potential exists only when oxygen 
present, greater the higher the oxygen concen- 
and essentially irreversible potential. 


Summary and Conclusions 

The potential iron 100° versus iron 25° 
Cin NaCl under specific conditions aeration 
and stirring 0.024 volt, with the hot electrode 
the anode. 


aeration stirring decreases the meas- 


ured potential difference. Also NaCl solutions 
more dilute than 3%, the potential difference 
less. 
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The short-circuit current aerated stirred 
NaCl for 75° temperature differential the 
particular cell used this investigation amounted 
0.00043 ampere per square inch, which equiva- 
lent anodic corrosion rate 0.03 ipy. ni- 
trogen saturated solution, this current falls zero. 


The short-circuit current apparently limited 
polarization the cathode rather than resistance 
the electrolyte (0.125% NaCl). appears 
that the hot iron electrode, sacrificial anode, will 
cathodically protect cold iron which coupled 
NaCl 
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Corrosion Protection Power Transformers 


Flow Coat 


SIEBERT MILLER* 


Abstract 


This paper will present the results several years’ 
experience and experimentation with 
tection power transformers related the Flow 
Coat method applying stripping media and pro- 
tective coatings. These findings will show the ad- 
vantages disadvantages with respect 
economy the method from the standpoint 
time required for application the coatings, life 
the protection, type equipment required and other 
points. 


HIS PAPER will present some results nearly 


ten years experience and experimentation with 
corrosion protection power transformers related 
the flow coat method applying stripping media 
and protective coatings. 

description will given the method itself, 
the type equipment required, and certain techniques 
employed the operations. 

These findings will show the advantages with 
respect economy the method from the stand- 
point time required for application and life the 
protection. 

the economies and other main advantages 
are: 

coat painting assures speedy, thorough 
coverage and unbroken film the entire 
transformer including the inaccessible parts 
the transformer radiators. 

Flow coat stripping assures complete and speedy 
removal the deteriorated coating from the 
entire transformer and particularly the inacces- 
sible parts the transformer radiators. 

stripping and painting substantially reduce 
the job time and costs 

Approximately 70% for stripping. 

Approximately 50% for painting. 

The terms “flow coat,” “Flo-Coat” and “Flo-Coat- 
refer method paint application now com- 
monly used equipment manufacturers, which has 
been especially adapted maintenance the field 
one the paint manufacturers. These same terms 
are also used designate method removing paint. 

flow coat stripping flow coat painting con- 
tinuous stream material coming from simple 
nozzle the end garden hose directed the 
transformer surfaces the painter. One might say 
that this sort dipping process reverse. 


bo 


* A paper presented at the Fifth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Cincinnati, Ohio, April 11-14, 1949. 

* System Supervisor, Substation Maintenance, Union Electric Company 
of Missouri. 
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employed Union Electric Compony 
since 1925, After service substation 


system supervisor substation 
tain corrosion problems his 


Instead picking the apparatus painted and 


lowering into the paint stripping material, 


left position and these materials are picked 


literally poured over the apparatus. Certainly the end 
result the same because the transformer thor- 
oughly covered had been dipped. very 
simple matter for the painter means the nozzle 
the end the hose direct the spurting stream 


paint stripping media all surfaces, into 


ices, and around all the tubes the radiators. 
The equipment required for flow coat painting 


simple. About all that required motor 


About the Author: Siebert Miller has 


ing and supervisory capacities was named 


valve regulate the flow paint, some 34-inch 


few 34-inch pipe fittings, and metal catch pans 
catch the paint for re-circulation. 


The paint used long oil type specially 


that will properly flow out and drain 
leaving “sags” and Not all paints can 
flowed successfully. 

the actual flow coat painting operation, the 
painter, standing scaffold, begins some 
venient point. assistant starts the 
adjusts the alve for the proper flow paint 
This adjustment important because the success 


the method depends volume and not force. 


paint must flowed and not squirted. pum) 


pump 


simply 
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raises the paint from sump the base the 
former the nozzle held the painter the 
the transformer. The paint flows down the 


the transformer into the catch pans and thence 


the sump for re-circulation. 

catch pans are used for transformers installed 
concrete pads. These require only the placing 
lumber around the four sides the 


Power 
methoc 
mor 


slab and Painted 


the 


sque 
| 
4 
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with caulking compound. The paint then 
drain the concrete and pushed with 
squeegee the drain leading the sump. 

Drops paint tending hang underneath 
surfaces and the excess standing upper 
surfaces after the flowing operation are 
blown away with portable blower may 
quickly brushed off with ordinary paint brush. 
The paint mixture used quite thin and when 
poured the transformer, all runs off except 
unbroken film proper thickness. The thick- 


q 

the mixture must not vary, because too thick, 
will not run off properly, and too thin, will run 
too freely and leave insufficient coating. The 
controls the mixture frequently checking 
with reading hydrometer and adding only 
amount thinner required maintain the gravity 
the paint manufacturer. During warm 
cool still day. is, therefore, very impor- 
that gravity readings taken frequent inter- 


and just the right amount thinner added 
was for best all around results the painting should 
done the outdoor temperature above 50° 
below Within these temperature limits, 
range specific gravity should approximately 
follows 
rial, Coat 1.10 1.20 
More satisfactory results have been obtained using 
spirit thinners than naphtha because their 
slower evaporation permitting more accurate control 
the paint thickness. Naphtha also presents much 
The flow coat method painting was first recom- 
considerable counsel and technical advice 
proper equipment and adapting the method 
field maintenance work. This method paint- 
Was initially tried our company the Cahokia 
Plant From our experience there 
the method for two major reasons: First, and 
without assured complete coverage and 
film paint the transformer radiators, 
providing more adequate protection than other 
tion, methods and second, substantially reduced the job 
and cost. most cases this reduction amounts 
than 50%. The reduction job time alone 
very important because operating requirements 
are usually such that the transformers may 
out service only for short periods selected 
the quality and life the protection afforded 
the this method, have three transformers Hi- 
sides Pointe Substation and two Northland Substation 
were painted nearly ten years ago and are still 
good condition. 
Three coats paint are applied when repainting 
acing complete removal the remaining old 


the finish coat slowly “chalks” off exposes the 
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intermediate coat lighter color and finally the 
red primer coat thus giving warning before the bare 
metal exposed. the transformer painted this 
time stripping necessary and only two coats 
paint are required. 

When the paint job delayed until rusting has 
started, not only necessary completely remove 
the old paint but the rust must also dealt with. 
re-paint job this kind costs more than twice that 
one done before the primer coat has deteriorated. 

Formerly applied the paint with spray gun 
which was all right for the top and main tank. How- 
ever, was absolutely impossible properly cover 
all surfaces the radiator tubes because their being 
close together and assembled the headers 
staggered arrangement. experimented with many 
different spray heads, some our own special design, 
and found that none them would apply uniform 
coating. This was because the spray, when directed 
into the maze tubes, would lose its force, becoming 
just fog which settled out the tubes film 
resembling coat paint, thus making impossible 
determine the tubes were properly coated. This 
provided corrosion protection whatever because 
the time settled the tubes was practically 
nothing more than pigment minus all the vehicle. 

The mist fog from spray gun also presents 
another problem, many you know, because 
settles out porcelain insulators and bushings 
nearby apparatus and other equipment and “foreign” 
objects, such parked automobiles, all which have 
washed and cleaned. 

The radiator tubes two transformers removed 
last year from our McKnight Substation were found 
rusted rather extensively which necessitated 
complete stripping and re-painting both trans- 
formers. Both had been previously painted with 
spray gun. Nothing less than very close inspection 
disclosed the rusted condition the back sides 
these tubes because all other surfaces exposed view 
appeared good condition. Fortunately these trans- 
formers are equipped with radiator tubes heavier 
than normal gauge metal and the rusting had not 
progressed far enough endanger the safety the 
tube walls. 

The difference time required for spraying and 
How coating the paint transformer impressive 
both from the standpoint painting manhours and 
out-of-service time for the transformer. Spray paint- 
ing transformer equipped with radiators requires, 
the average, double the manhours required for flow 
coating the same transformer and, mentioned 
fore, the end result the spray painted job unsat- 
isfactory. example, one the transformers 
our Lesperance Substation which had “stripped” 
and repainted required man days for application 
three coats paint spray gun method. This job 
required several different types specially designed 
spray heads and small mirror effort which 
later proved futile, completely coat the inaccessible 
surfaces the radiator tubes. 

Application three coats paint this same 
transformer the flow coat method required about 
nine man days about half the time required for 


| 
| 
| 
| 
ice 


146 ASSOCIATION CORROSION ENGINEERS Vol 


spray application. Typical all flow coat jobs, most 
this time was required for setting the scaffolding, 
painting equipment, catch pans, sump, mixing the 
paint, and other preparatory work. The actual flow 
coat painting operation itself required only about 
minutes for each coat. 

There also substantial difference the amount 
time transformer required off the load 
out service while spraying flow coating. Again 
using the Lesperance transformer example, 
was out service for about six painting days 
hours for the spray job. 

The maximum required for the same three-coat job 
the flow coat method about two hours each 
three days total out-of-service time for the 
transformer about six hours. This represents only 
the time required paint the top transformer 
having exposed live bushing terminals. The main 
body, radiators and other surfaces below the top, are 
painted with the transformer remaining load. 

Another application for flow coating which are 
planning and which may interest some will 
effect substantial savings the painting trans- 
formers for our downtown network system. The 
transformers are located vaults below the sidewalks 
and many them are loaded above their self-cooled 
rating which necessitates water spray cooling. This 
has accelerated the paint wear and rusting has now 
started that complete stripping and re-painting 
job will necessary for proper 

Application the paint spray gun out 
the question because inadequate clearance between 
the transformers and the side the vault, and even 
there were sufficint clearance, the radiator tubes 
could not uniformly coated because their 
arrangement. 


Repainting the transformers the shop would 
involve considerable expense addition the paint- 
ing job because each would have disconnected 
and removed from the vault and then re-installed and 
connected after painting. job this kind would cost 
about $310.00 for each transformer. 


Flow coating will done the vaults with the 
transformers remaining load. using this method 
the job can done cost $190.00 for each 
transformer. 


Flow coating need not restricted the corro- 
sion protection transformers. have found 
economical apply the method the painting 
chain link fences. some cases the cost the flow 
coat job was less than third the cost for hand 
brush job and all cases there was more thorough 
coverage with the flow coat method. 


adopted the flow coat method stripping, after 
first trying our Page Station 1939, for the 
same reason that adopted flow coat painting. First, 
and most important, assures complete and thorough 
removal the old paint from the transformer radia- 
tors. Second, substantially reduces the job time 
and cost. 

Stripping and painting operations are quite similar 
although some additional equipment required for 
the stripping work. The essential parts the stripping 


outfit are large oil-fired heating kettle about 
gallons capacity, two centrifugal pumps, 34-inch 
metal catch pans and suitable spray head for 


ing the stripping solution all surfaces. 
Best results are obtained when the solution, 


ity that the stripping solution can maintained 
this temperature. 


One the pumps required raise the soluti 
from the heating kettle the spray head and 
other pump used return the solution from 
sump the kettle for re-heat. For the latter 
found regular cellar drainer type pump 


with float switch serves the purpose best. 


The stripper handled much the same 
the paint: the same catch pans are used for 


ing and diverting the sump and the solution re. 
circulated. 


After all paint has been removed, the surfaces 


flushed with hot weak solution phosphoric 


neutralize what remains the stripping 
This washing solution prepared adding 
cent commercial phosphoric acid water and 
plied the transformer temperature 190° 
ization any remaining alkali. After this 


This higher temperature further expands the pores 
the metal thus assuring more thorough 


the surfaces are thoroughly flushed with clear water 


quickly possible after the surfaces are completely 
dried before any rusting starts. 


stronger phosphoric acid solution used 
actually etch the surfaces some 


because the metal was not properly prepared 
painting the time fabrication. addition 


ing the surface into matte, this treatment 
bacl 
ture, 


some chemical inhibiting action against rusting. 
The former methods paint stripping were 


right for all surfaces except the transformer 
anodic 


The same difficulty was experienced 
painting, that is, too many surfaces could not 
reached with the stripping solution. 

One the best previous methods 
paint stripping used hot strong solution causti 


alkali with starch added. When applied the 
former surfaces the starch would rather quickly 
geal, holding the stripping media contact with 
old paint. some cases, with this and other method 
previously tried, was next impossible 
pletely remove all the old paint from the 
former radiator tubes. Only after long and 
4 OXY ge 
oxy 


effort was this possible. the average 
about man days strip transformer ths 
method. few cases the stripping 
more than man days. 

Using the flow coat stripping method now 
the job day less requiring only man days 


labor. The old stripping method required that 
transformer off the load for hours 
period days. The present flow coat 
never requires more than hours out service 


and, course, the primer coat applied just 


caustic alkali with wetting agent added, 
provide heating vessel sufficient heating 
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transformer one day matter how stubborn 


about 
inch 
Summary 

The flow coat method corrosion protection 
transformers fully justified economically and 
other specific advantages. 

Adequate protection impossible accomplishing 


on, 


Solution 
and 
from 
equipped 


manner 


acid 


EFFECTIVENESS cathodic protection, 


190° make the latter cathodic its environment and 
thus counteract corrosion, well established. With 
neutral- corrosion losses iron and steel costing 


just 


industry well over billion dollars per year,’ interest 
has naturally centered this means protecting 
buried submerged metal, pipe lines, power plants, 
chemical plant equipment, water tanks and 
the like. 


times typical circuit using rectifier and carbon 


7 


anodes for this purpose shown Figure 
operation, current flows from the rectifier 
other source progressively through the anode con- 
ductor and anode, through the anode’s environment 
ting. backfill into the earth, thence the metal struc- 
were returning the negative side the rectifier 
-adiators the negative conductor. The current opposes the 
solution the metal and, addition, creates 
not alkaline environment the metal surface, which 


further reduce the tendency corrode and may 
temporary protection current interrupted. 
The function the anode simply the introduc- 


ployed 
tion current into the ground. is, course, desir- 


ckly 
with 


able accomplish this the most effective manner 
installation cost, life and dependability. 


Carbon and Graphite Anodes 
Ina cathodic protection circuit, carbon and graphite 
their surfaces, and therefore the potential 
oxygen discharge. They can, course, oxidized 


ally, but even the worst case, all 
anodic current were form carbon dioxide, 
take 4050 ampere-hours consume one pound 


carbon compared with 1352 ampere-hours per 


that for aluminum and only 435 ampere-hours per 
yurs if (Meta revision of a paper presented by J. P. Oliver at South Central 


na, September 20-21, 1948. 


tional bon Division, Union Carbide and Carbon Corporation, 


rvice 0 New York, N. ¥ 
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with other methods fully realized with flow coating. 
takes the guesswork out paint reduction 
the field and assures uniform film proper thickness. 
Workmen much prefer flow coating spray 
hand brushing methods. 
The absence mist fog precludes the necessity 
for cleaning work required after spraying and makes 
unnecessary for the men wear respirators. 


The Value Backfill 
With Carbon and Graphite 


pound for iron. Under usual operating conditions 
because oxygen, stated, the principal product, 
actual consumption carbon and graphite anode rods 
will considerably less than indicated theoretically, 
and even this can further reduced special types 
waterproofing impregnation and the use suitable 
carbonaceous backfills. 

general, graphite anodes are more resistant 
electrochemical oxidation than carbon, 
being preferred only when bromides fluorides are 
present appreciable extent. 


Value Backfill With Carbon and Graphite Anodes 

The carbonaceous backfills developed the au- 
thors’ company have been designed with the following 
purposes mind: 


Lowering anode-to-soil resistance. 

Prolonging life anode transferring electro- 
chemical attack from anode backfill. 

Allowing greater current carrying capacity with- 
out materially reducing anode life. 


Waterproof Cable 


Figure diagram cathodic protection installation. 


Current 


Anode 


4 
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Fundamentally, they consist granular forms 
carbon graphite which are good electrical conduc- 
tors, thereby assuring the proper electrical contact 
with the anode and with the soil. Since graphite has 
greater resistance electrochemical oxidation than 
carbon, graphite particle backfill generally more 
desirable than one carbon particles. The addition 
alkaline materials (such lime) has been found 
since such materials decrease the rate 
electrochemical attack, lower the oxygen discharge 
potential, increase moisture retention and improve 
the uniformity the carbonaceous backfill. The most 
desirable backfill for long life and efficient service is, 
therefore, graphite particle environment which 
alkalizing materials have been added. 


Lowering Anode-to-Soil Resistance 


proper carbonaceous backfill will provide 
metallic-type contact with carbon graphite 
rod, and addition, more intimate contact with 
the surrounding soil than possible the case 
smooth rod plate alone. demonstration 
this effect, the following laboratory test 

dimensions) was provided with steel plate 
each end, shown Figure These plates were 
used cathodes, each having directly exposed 
surface square inches. Six inches from one 
end, graphite plate, thick, was placed 
used anode. The faces the anode were 
parallel the cathode plates each end, and 
the effective area the anode was square 
inches each side. the side the anode that 
was inches from the cathode plate, vertical 
layer plain graphite particles (no alkalizing 
materials added) was placed, function 
backfill. The remaining volume each side 
the anode, space 6”, was packed with 
wet clay. direct current with voltage 8.9 was 


Figure anode, thick. 2—Steel cathode sheets. 
Glass-lined cell box. Volume clay each side: 6”. 


impressed upon the anode. Each side the 
carried 140 milliamperes the outset. Shortly 
after the current was applied, the side without the 
backfill increased its output 145 milliamperes 
After hours operation, with the same applied 
voltage 8.9, the side with the backfill was 
carrying 124 milliamperes (circuit resistance 
ohms) and the other side, without backfill, was 
carrying only 104 milliamperes (circuit resistance 
85.6 ohms). this case the side with the back. 
fill was carrying nearly 20% more current, 

When backfill installed surrounding carbon 
graphite anode vertical hole, the resistance 
between the anode and earth will decreased 
because the increased area contact provided, 
effect, the low-resistance backfill exiends the 
effective anode diameter the outer diameter 
the backfill, thereby decreasing resistance 
accordance with Dwight’s 
anomograph giving the approximate resistance 
between individual carbon graphite anodes 
and remote earth based these 
will seen that this resistance affected not 
only the anode size and soil but also 
whether carbonaceous backfill used. 


AWODE TO SOIL 
RESISTANCE 


20.0 


x Length 
2°60 


/n Carbonacews Chvironmernt 
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Figure 3—Resistance single vertical graphite ground anodes 

earth. (Note: For soils with resistance higher than shown, divide 

resistance multiple and multiply anode-to-soil resistance ret! 
from chart that factor.) 
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When calculating the value impressed 


voltage required overcome the resistance from 


anode earth shown Figure the potential 


required for oxygen discharge the carbon 


graphite anode must added the calculated 
yoltage. This potential will vary from slightly 
under volt for alkaline conditions about 1.3 
1.6 volts for acidic conditions. 


What voltage required pass 5.0 amperes from 


vertical 


Fro 


diameter 80” long graphite anode car- 
12” diameter 104” long 1000 
soil? 

Figure the approximate anode-to-soil re- 
were used, the total voltage required (including oxygen 
potential) would 10.0 plus 1.0 about 
Without alkalizing medium the backfill, 10.0 
plus 1.6 equal 11.6 volts would necessary, since the 
anodic reaction normally promotes acidic anode en- 


Prolonging Life Anode 
proper installation, the carbon graphite 
electrode primarily conductor the car- 
backfill, the latter serving large part 
the active anode, and bearing the brunt the 
electrochemical attack. Thus ion discharge the 
rod reduced and useful life corre- 
spondingly extended. Specifically, the life 
expectancy carbon graphite anodes 
backfill may from five twenty 
times the theoretical value 4050 ampere-hours 
per pound, the order 20,000 80,000 
ampere-hours per pound. this basis, pound 
carbon graphite anode backfill would 
completely consumed only after handling am- 
peres continuously for years. 

The 80” graphite anode shown Figure 
was recently removed for examination after 
operating for nine years lump coke backfill. 
Continuous current discharge from the anode was 
approximately 1.5 ampere total 13.5 
ampere-years. Actual consumption the graphite 
rod was about pounds, which the equiva- 
lent 40,000 60,000 ampere-hours per pound. 
this instance, the rod were removed 
service when half consumed, graphite cost 
would amount .0022 cents per ampere-hour 
about $0.20 per ampere-year. removed when 
consumed, graphite rod cost would only $0.15 
per ampere-year. 

The amount backfill for proper proportion- 
ing current discharge and carbon consumption 
between the anode and backfill discussed later 
under each case, this provides 
backfill thickness equal the anode diameter 
and extending least one foot beyond the upper 
and lower ends the anode. 


Greater Current-Carrying Capacity 
shown Figure greater current out- 
put per anode for any one impressed voltage 
made possible decreased 
when backfill used. addition, 
through the higher permissible total current 
made the increased active anodic 
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surface provided the backfill, maximum 
current density the anode rod surface proper 
1.0 ampere per square foot permissible for 
carbon graphite anodes operating car- 
bonaceous backfill the approved type for 
nominal years life. Without backfill, 
anode rod surface density only 0.25 ampere 
per square foot maximum recommended. 
this basis, the total recommended currents for 
commonly used carbon and graphite anode sizes 
are shown below: 


TABLE 
Recommended Anode Currents 


With Approved | 
Backfill or in | 


Without 
Backfill or in 


Anodes 80” Long Salt Water Fresh Water 
Diameter, (Inches) (Amperes) | (Amperes) 


emphasize the advantages carbonaceous back- 
fill from practical standpoint, reference made 
data from test ground bed containing anodes oper- 
ating both with and without such backfill. The test 
bed originally contained: 


TABLE 
Quantity | Dia., | Hole 
Designation | 80” Anodes (Inches) | Type Backfill Dia., In. 
coke breeze 
| coke breeze | 
2 Graphite Graphite 6 


| particles | particles 
| | 


Anodes were located 15-foot straight line spac- 
ing soil 800 1000 ohm-centimeter resistance. 
The various designations were arranged order 
ABCDABCDABCDABCD that obtaining aver- 
age readings for each type anode, any interference 
effect because location would more less 
cancelled. Readings anode current and voltage im- 
pressed were taken for each individual anode every 
month during the two years test. 

After one year’s operation, one each anode desig- 
nation was removed for examination. The remaining 
twelve anodes operated for additional year, after 
which four more anodes (one each designation): 
were examined. Data the two years’ operation 
are summarized below: 


TABLE tll 
(Applie pplie 
| 3.79) | 5.42) 
verage verage 
80” Anodes | Current | Current 
Dia., (Inches) Type Backfill | Amperes 
Graphite | Soil | 55 
Coke breeze 
Graphite | Coke plus lime 
| Graphite | Graphite 


RES 


CORROSION 


Figure photograph the four anodes removed 
the end the second year. Note the clean, square 
ends the 80” graphite anodes operated car- 
bonaceous backfill, the rounded and porous end 
the 80” graphite anode natural soil alone and 
the jagged end and pitted appearance the 80” 
steel anode. the latter, necking had occurred and 
loss electrical contact would have been probable 
another year two 


The tentative conclusions from the two years’ 
operation described are that the resistance ground 
steel anodes carbonaceous backfill higher than 
graphite anodes comparable installations and that 
relatively low current densities, actual consump- 
tion graphite anodes carbonaceous backfill 
minute compared with the theoretical, while attack 
graphite anodes installed without backfill per- 
ceptible but still less than theoretical. 

Field observations over long period time have 
indicated that the greater current-carrying capacity 
and longer life afforded the use 
carbonaceous backfills more than offset the added 
cost backfill for the original installation. One bed 
graphite rods without backfill was examined re- 
cently after four years service with average 
current density 0.44 ampere per square foot 
anode surface. These anodes had shown increase 
resistance, but the surfaces the rods examined 
were soft, indicating electrolytic oxidation. shown 
Figure recent examination carbon anode 
ground bed after nine years service with average 
current density 0.43 amperes per square foot 
anode surface showed the rods quite firm with 
little evidence attack. The rods had been installed 
coke backfill within 6-inch diameter hole. The 
coke also showed little evidence attack. 


Installation 
When installing graphite carbon anodes 
vertical position, the carbonaceous backfill used 
should extend least one foot above and below the 
anode. The thickness the backfill material surround- 


ing the anode should minimum one 
diameter, with initial hole size least 
anode diameters. For commonly used carbon 
graphite anode sizes the following volumes 


weights backfill are 


TABLE 
Anode Size, (Inches) Min. Vol. Weight 
Diameter Length Cu. Pounds 
* Based on alkaline graphite particle backfill. For other tiysalr ibleatel 


weight from weight-volume relation applying. 


Little difficulty should encountered the proper 


installation anodes the backfill. 
backfill placed the hole and the anode, 


therein. The remaining backfill then adddd, taking main 


care tamp settle the backfill around the anode 
intervals insure good contact with earth. the 
hole into which the anode inseried 
with water, the water should pumped 
placed much possible before proceeding; other- 
wise, the backfill can made into heavy with 


water and slowly poured into the hole avoid los 
mene ope 


flotation. Where soil conditions permit the use 
shallow holes only, backfill may used surround 
shorter anodes placed vertically horizontally, 


Conclusion 


The inherent advantages graphite and carbon 
material anodes for cathodic protection installa- 


tions are increased from practical standpoint the 


proper selection and use backfill material. 
able carbonaceous backfill will effect: 


Lowering anode-to-soil resistance. 

Prolonging life anode and transfer electro- 
chemical attack backfill. 

Greater current-carrying capacity. 


bo 


These advantages have been substantiated 
tory and field work, and there every indication that 
for proper economy operation 
thodic protection system, the use 
proper type backfill with 
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Abstract 


ims show how surface preparations can 
economically determined beforehand, and the 
performance value coatings either increased de- 
eased, depending service requirements. outline all 
preparation methods will given although 


This paper 
the 
centered 


taking 


main emphasis will preparation sandblasting. 
anode can the dry wet process either 
the open closed system. Present limited use proper ter- 
and good selective interpretation blasting work 
filled costs that can range from 40c per sq. ft. There 
for some fluctuation, but many cases greater 
interpret such needs, distinct practical dividing lines 


rry with blast finish classifications must found. Presently, 
‘blast the surface and prepare for paint application.” 
operator interprets this job that can covered 

rate 350 ft. per hour; and another operator, the rate 
100 ft. Because this ambiguous meaning, many 
has done over. other cases, high priced job 
the removal all scale and binder the white 


metal which requires approximately one hour blasting per 100 
sq. yet the coating could have performed well with the 
less costly removal mill scale only. Further value placed 

blast sand selection. Some sands produce high initial 


q 


carbon 


The ultimate production and surface quality de- 

largely well selected sand. Sand grain size also 
the especially where thin coating contemplated. 
present labor costs, equipment can mean the difference 


success and failure job. The paper touches 
importance equipment dependably help 
the overall cost sandblasting. 


the preservation the steel mass that used 
construction and fabrication work this modern 
Without coating protection, the annual losses 
corrosoion would considerably higher than 
losses and its controls, mean annual 
billion dollars the United 
both for industry and the 
order apply coatings properly and receive 
these coatings the maximum service life and 
breakdown due surface losses, any coating 
become nearly integral part the metal 
posible within the limits the coating’s adher- 
950) Jan. Characteristics and the cost economics covering 
the specific product. 
One cannot discuss surface preparation any sort 
ances one define its relative value specific char- 


hile can defined many ways, the 
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And Sandblasting Economics: 


LIEBMAN* 


ABOUT THE Liebman was 
born and educated Germany, receiving 
degree mechanical engineering from the 
Technicum Hildburghausen. also has 
taken special work chemistry and electronics. 

present Mr. Liebman Research Engineer 
for Dravo Corporation, Pittsburgh, Pa., and its 
subsidiaries. has conducted surface prepara- 
tion, coating applications and corrosion studies 
for equipment used underwater and 
atmospheric service. 

Mr. Liebman now chairman the TP-6G 
Surface Preparation Committee, for the National 
Association Corrosion Engineers. 


definitions important surface praperation selection 
can classed follows: 


Wetting strength wetting depth coating. 
Wetting time coating. 

Surface tension dry coating. 

Adhesion characteristics. 

Bonding characteristics. 


(See Appendix for legend characteristics Items No. 


When all five the aforesaid characteristics are 
fully known, suitable specifications can written 
surface preparation for satisfactory and economical 
coating tie the metal. 

For the purpose this paper, let set three 
specific value variations for each the five aforesaid 
characteristics. 


High, medium, and low wetting strength. 
High, medium, and low wetting time. 


High, medium, and low surface tension. 


High, medium, and low adhesion characteristics. 


wn 


High, medium, and low bonding characteristics 


(See Appendix for legend characteristics Items No. 

Proper selection these five variable character- 
istics must made after the service conditions under 
which the product must perform have been fully 
studied and analyzed. suitable surface preparation 


must then tied unit the service and the 
coating combination. 


2 
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Figure 1—Impact damage paint steel surface which was im- 
properly prepared. bonding type paint with high surface tension was 
used mill-scaled, wire-brushed surface. sandblasted surface and 


low surface tension paint would have prevented this damage. 


Figure 2—After months’ service, this corrosion damage was noted, 


even though the steel had been painted with high priced paint. 
Cause this condition improper surface preparation and coating 


selection. 


Example 


Paint can applied surface covered with mill 
scale that product operates under atmospheric ex- 
posures. Powerbrush flame cleaning can used 
surface preparation. coating high adhesion, 
medium wetting characteristics should selected. 

However, this same product must operate under 
surface impact and very active vibrations, the paint 
should applied surface which was prepared 
commercial sandblasting, pickling, some other 
process which exposes the pure metal the paint. 
Thus more homogeneous connection 
and the scale cannot split otherwise damage the 
paint film from within. (See Figure 1.) 


Example 


select mill-scaled, powerbrushed surface, and 
apply paint with pure mechanical bonding charac- 


processes that will suitably prepare 


teristics, can look forward paint job that 
will peel and lose its intended protective value ristles 


the metal interface. The proper specification ver 
have called for either with good 
qualities, some other chemical resistance 

required which not inherent suitable 
coating, adhesive tie coat should have been speci- solve 
fied applied between the metal and the 

coat (bonding type). chemical bond can 


However, the optimum results will obtained 
pickled blast cleaned surface were specified, 
Figure 2.) 


hour. 


For full utilization our knowledge 


lished between the adhesive and bonding type paints Cleanit 
characteristics, must also fully informed 


surface for specific service. 


scale 


Conventional surface preparation methods 
processes can classified follows: 
Weathering and removal corrosion some 
cleaning scale-active steel. educes 
Pickling chemical etching surface, take 

Surface grinding, electrolytic and 
trifugal hammer cleaning, should mentioned 
three additional processes for surface preparation, uptur 


description given due their present cle 
practical and economical use around general 

known surface preparation work. Its 


value only all other methods must ruled 
the paint applicator. weathering, the mill white 


wetting characteristic must selected for 
cal end results. Paint should the adhesive type 
must possess low surface tension. Cleaning rates 
weathered steel surfaces are difficult 
within narrow limit and conditions can show 
ance from 100 1000 sq. ft. per man hour 
tion. weathered surface should cleaned 
solvent before applying paint, Ninety-day 
ing industrial atmosphere will generally 


move most the mill scale. Metal losses 
due weathering, will slightly higher under 
weathers atmosphere high humidity, 
losses days can reach three times that 
Powerbrushing mill scale active pre 
accepted industry good standard practice. 
wire bristles the brush are intended for 
removal all loose scale and rust products. 
scientiously carried out, loose and 
can removed with this method. the api 
cation pressure and centrifugal force 
steel surface adhesion, medium wetting rength, 


surface tension should from medium low. 


products from the surface. Whenever this meth 
q 


job that 


(smear) undesirable products 


wide area. therefore found advantageous 


adhesive wire brushed surfaces with carbon tetra- 
hlorethylene, other fast-drying clean 


before the paint applied. Tack rags 


n i- 
the kept clean prevent smudge carry-over. 
Cleaning rates for good wire brushing 
ned scale covered steel, approximates 850 sq. ft. 
hour. this must added solvent cleaning 
1200 sq. ft. per hour. 
Flame cleaning employs intensely hot-brush-like 
med that rapidly passed over the metal 
thermal gradient through metal and 
scale the difference expansion coefficient 
hods cause the loose, and some the tight scale, 
off. Corrosion products are similarly affected. 
some this process has been found desirable, 
has unique advantage that the local heat 
the film the metal surface. One 
take this perfect drying apply- 
coat primer paint the metal before 
new sture can attack the surface. 
with the process indicates that 
and follow flame cleaning operation with 
upturned scale Steel plates that can 
range thickness from 3/16 inch and 
speedy prevent any possible warpage from 
led Operational cost approximately percent that 
scale white surface Structural shapes can 
brushin suitable for flame cleaned steel should have 
high adhesion, low surface tension, 
meth high wetting strength, and medium 
and hig wetting time characteristics. 
bath removes scale and rust from the surface 
acid, holding there for sufficient time 
elevated temperature produce scale-free 
uct. also produces surface anchor that 
desirable for good paint adhesion. The acid 
acid deposits that may held and remain 
inhibitive bath, which will 
ferric oxide formation before paints other 
tice. ive sealers are applied. 
speed grease, oil, other products are present 
and cannot readily removed with 
create surfaces are found suitable for coatings 
any characteristic and some combina- 
hig The surface anchor permits bonding 
and produces added area for good 
ating 
Chemical naturally limited work 


can 


readily handled and out the acid 
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tanks. Production per hour varies considerably and 
must based handling facilities and volume, be- 
side the specific treatment itself. For large volume 
production, economical any rate. 

Blast cleaning steel should described under 
several sub-classifications, since its use selection 
dependent location, size and shape product 
that must cleaned, and the equipment that has 
been selected for cleaning. For the purpose this 
paper, are making the following divisions: 

Indoor production-run blasting with steel grit 
and shot. 

General blasting using sand. 

Indoor production-run blasting with steel grit 
shot employs, the name implies, steel grit shot 
specific grain size, which discharged through 
nozzle outlet specific size predetermined 
pressure, thus creating steel particle velocity which 
produces sufficient impact and abrasion remove 
mill scale, corrosion, and other undesirable products 
from steel before protective coatings are applied. 

Subject blast materials are also used the wheel 
rotor type machine, where revolving wheel 
rotor products the shot impact velocity, which, 
turn, directed against steel products that must 
cleaned automatic process. 

The reduced breakdown steel grit and shot dur- 
ing blast operational cycle permits its economical 
reclaiming and recirculation from 250 1000 times, 
depending the type shot and grit selected. 
general rule, subject blast materials are used 
indoor humidity-controlled blasting operations. High 
moisture content the air stream causes early rust- 
ing the steel blast particles, which often results 
volume the material, thus developing equipment 
choking operational troubles. 

surface prepared with shot and grit blasting 
produces good foundation for any type coating 
and service characteristic. However, the selection 
combination grit and shot must not produce high 
and sharp points the anchor pattern, which can- 
not receive sufficient coating thickness offer 
good and adequate protection for service intended. 
Also, deep sharp pits the anchor will cause paint 
bridging, unles paint with high wetting strength 
and long wetting time used. 

mastic extremely heavy coating ap- 
plied, sharp: points pits are acceptable, providing, 
naturally, that the coating formulated for deep 
wetting. The blast anchor pattern any surface 
should never exceed 33% percent the total thick- 
ness the coating. 

General blasting using sand, can classified under 
four specific systems: 

The open dry system. 

The closed dry system. 

The open wet system. 

The closed wet system. 

The end results and costs per specific surface con- 
dition obtained varies but slightly with the different 
systems. outline therefore limited apparent 
advantages which are considered importance. 

The open closed wet systems permit the inclu- 


154 CORROSION 


sion inhibitors the water vapor the system. 
inhibitors are used, this advantage will 
found value. 

There continuous dust formation conjunction 
with blasting. The wet system will subdue elimi- 
nate this dust hazard. With the average dry blasting 
operation, very little this dust will deposit 
surface, and does, can readily blown off 
with air hose. When using the wet system, this 
fine dust accumulation must either rinsed with 
water brushed off. The added drying time with 
wet blast system often undesirable. 

Selection blast system must therefore 
based overall advantages for particular job, and 
set rule can laid down this paper. 

For average operations commercial blasting 
work, two items are very important. 

dependable satisfactory surface condition. 

Low costs produce that surface. 


Item should established coating charac- 
teristics, and the service for which the product 
intended. 

Item very important under our highly com- 
petitive economy. 

The average customer interested paint job 
that will protect his product for reasonably long 
period time but also interested buying 
this paint job low and mostly competitive cost. 
becomes necessary establish usable tolerances 
for service preparations the same manner you 
would specify coating thickness “from 
mils.” You not want mils because you would 
receive insufficient thicknes, and you not want 
mils because you would most cases increase your 
costs uneconomically. 

sandblasted surface preparation cannot estab- 
lished purely depth anchor pattern, but more 
accurately specific conditions that are established 
through the use specific grain sand. 

Surface conditions that are presently established 


Figure 3—Uniform sand grain will produce uniform surface anchor. 
This steel plate was blasted with hard 30-50 grit sand and repre- 
sents either the white commercial blast finish pattern. 
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sandblasting can cost the customer cents 
cents per sq. ft., and unles the blasting 
done time and material basis, either the 
the customer can sustain unjust Also 
cluded this cycle will the paint 
who the victim circumstances, but who 
have done something about the problem long 
ago. 
apparent that poor blasting job will 
insufficient amount rust and scale 
The use too large sand grain size will 
anchor pattern that wholly unsuitable for the 
and long paint life. 

good surface condition and low cost (per 


life) for the system can developed the following the 
manner 


Arrange surface conditions specific limits, 
arrange divisions that can defined, 
and easily obtained. The blast finish steel 


face can separated into three specific 


White surface blasting. 


Commercial surface blasting. 
Sand brush-off blasting. 
———— 


White surface blasting includes the complete 
moval from steel all corrosion products, 

all loose and tight mill scale. The grey With 

binder between scale and steel also removed. 

end result produces white steel surface with 

anchor pattern for good paint adhesion met 

(See Figure 3.) 

Commercial blasting includes the complete 

from steel all corrosion products, well sur 

loose and tight mill scale. does not remove the coat 

oxide binder between scale and steel. The end 

produces grey steel surface which looks 

streaky. possesses anchor pattern for The 

paint adhesion bonding. 

Sand brush-off blasting includes the complete fabri 

moval from steel all corrosion products well 

revi 

Sand 


Sele 
Figure 4—Brush-off sandblasting produced 650 sq. ft. 
hour. The light areas are scale free. The dark areas ure 


steel which received sufficient sand anchor pattern 
good overall paint reinforcement during paint 


Pag 
rticle 
\ 
y O! 
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mill scale. The tight mill scale receives 
pattern from the speedy passage sand 


Also 


long 


ill removed 
leave 
or the 


following 


Sy 


Steel sur. 
ategories 


The 


with 


bonding 


ell all 
the 


for good 


well 


sq. ft. 
mill-scoled 


establish 


ation. 


over the general area. Sand brush-off blast- 
develops acceptable surface anchor for good 


adhesion and bonding. The steel should 


with solvent before paint applied 
blasted surface. (See Figure 4.) 


Advantages 

Any one the three aforesaid systems will pro- 
anchor pattern for good paint adhesion, bond- 
added paint deposit for good coating re- 
The real differential and advantage lies 
the cost produce the pattern. the average 
steel surface, surface blasting can 


the ‘ollowing rates: 


Approx. | 
Sand | 

Consumption | Air 


Per Minute Pressure 


90—95 Ibs. 
90—95 Ibs. 
90—95 


White surface 
Commercial . 
Sand Brush- off . 


Blast Nozzle Wear =4¢ per hour operation. 
Equipment depreciation and maintenance costs must be added. 


With classification surface conditions, specific 
can set up; can stated con- 
met the operator. should not result undue 
the part the fabricator the blasting 
the paint manufacturer satisfied with 
surface preparation, too will gain because 
coating was applied specific surface condi- 
which definitely understood, established, and 
long before the paint was applied. 
The aforesaid costs are for mill scale and corrosion 
steel generally received from warehouse 
and variations govern shapes and loca- 
Previously painted metal does not fall under this 
classification and must treated 
analysis. 

Sand particles grain sizes that are used for blast- 
are important, because the sand will leave 

depth the metal which proportional 

grain size and air velocity. For good anchor 
optimum paint life, the anchor depth should not 
one-third the total thickness the entire 
assembly. 
Let say that are interested mil paint 
then the total depth the blast anchor should 
pot exceed mils. mil pattern can developed 
vith good grit sand. equally important 
sand larger grit size where mastic 
extremely heavy cgating system must 


4 


= 


Select; 
Selection sand with low breakdown charac- 


where the sand either reused re- 
(See Figure 5.) 

Sands are known with high percent initial 
yet others will fine job with circu- 


Figure 5—Blasting sand 30-50 grit size will produce very uniform 
surface anchor for good paint bonding and adhesion steel. 


that sand with low breakdown rate will also 
increase total production per each cycle opera- 
tion because not affected much particle 
disintegration during metal impact. needless 
say that the operational dust and silicosis hazard 
greatly reduced with sand low breakdown rate. 

Sand dust settles the blasted surface. paint 
applied directly over dust active surface, the dust 
will take from the paint considerable wetting strength 
which was intended for the steel. The failure 
paint job can caused sand dust, especially when 
paint applied gun. The average brush painter 
can work the dust into paint film. However, gun 
painting depends purely the characteristic 
paint and condition surface produce complete 
wetting and surface adhesion through paint. (See 
Figure 6.) 


Sand that must recirculated should properly 
dried and screened before reused. This true 
especially with outdoor blasting, where sand may mix 
with soil and some oversize particles may circu- 
lated into the system. (See Figure 7.) 

Oversize particles will produce deeper anchor im- 
pressions. Some paints will bridge oversize anchor. 
Dust will collect and remain there more readily than 
regular pattern. atmospheric exposures, these 
pockets are always susceptible early break- 
down, and underwater service they produce local 
eddies which help destroy the paint film far ahead 
its intended life span. (See Figure 8.) 

Sandblasting the commercial operator generally 
limited plate metal not less than 3/16-inch thick- 
ness fabricated assemblies not less than 
inch thickness. Sand under high velocities will pro- 
duce surface compression which turn will cause 
deformation light metal. This does not mean that 
light metals cannot blasted. are not incor- 
porating this paper sandblasting very light 
metals. Special pressures and materials are needed 
for light work. Time and space does not permit its 
inclusion. 


| | Hour 
3 | @5 « 
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Figure 6—Sand dust this steel surface absorbed considerable per- 

centage the wetting strength. Dark streaks this photo 

indicate the only steel surfaces which are sufficiently wetted and cov- 

ered with primer. Poor paint adherence will result from dust-active 
surface. 


Present labor costs and competition compels the 
average fabricator bargain for low painting costs. 
Knowledge surface preparation, coatings, proper 
equipment, and process selection can mean the differ- 
ence between success and failure job. Proper 
economizing becomes important long the in- 
tended end results are not affected. 

The reclaiming, drying, screening, and recircula- 
tion blast sand reduces overall production costs, 
providing that the labor cost handle this operation 
less than 33% percent the original sand cost 
delivered side. Good sands can recirculated 
with new make-up sand often ten times before 
they completely disintegrate. 

Semi-automatic sand pick-up and conditioning 
equipment which will recirculate the sand the blast 
tanks, can reduce any sandblasting cost considerably. 
Sandblasting can thus become more economical and 


Figure 7—Blasting sand excessive size variation will 
satisfactory surface anchor. The coarse particles leave deep impressions 
the surface. The finer particles disintegrate more this 


thus increasing the breakdown rate and the silicosis hazard, 


tion 
metal. 
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Figure 8—This unsatisfactory surface anchor was produced 

uniform sand. Note many pockets which are the result oversize 

particles. The high points around these pockets cannot hold the neces 

sary paint. The low areas will allow dust and chemical deposits 
thus causing earlier paint failure. 


acceptable surface preparation for general 


“pd 
specific surface condition, whether 


wire brushing, flame cleaning, chemical etching 
shot, grit, sandblasting, cannot selecied blindly 
Service requirements and coating characteristics att 
part this selection. 


The best coating will fail applied 


suitable for adhesion; whereas, the coating 
cally formulation that requires 
bond. equally wasteful apply adhesive 
paint white blasted surface, which 
lifetime service without vibration, impacts, 
attacks which are otherwise 
tight mill scale. 


Cooperation between paint producer, 


Beton Pj 
podes a 


smanne 
"A pa 
ional 


*Houst 


larg 


about savings and economies surface prep- 
and paint application. will also extend the 
service life the steel which and will 
world-wide use. 


Appendix 


egend 


hazard. 


versize 
the 


its settle, 


ral work 
produced 

etching 
blindly 


stics 


is basi- 


sive type 
such 


strength covers the maximum distance penetra- 

tion the capable delivering the paint coating 

assembly vertical and horizontal direction specific 

metal. 

Wetting covers the time required for vehicle reach 
end point distance and penetration metal. 

Surface the resultant differential between the 
normal expansion-contraction coefficient the metal and 
that the coating. 

covers the molecular attraction coating 
the metal. 

Bonding mechanical anchor requirement tie 

coating ‘ie metal. 


Make Tests the Above Characteristics 
Wetting sirength paint can tested etched metal 
paper. The area the test piece must lined 
with squares order observe and calculate the results 
obtained specific volume paint. 
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Wetting strength paint can tested etched metal 
with blotting paper. The area the test piece must 
lined with squares order observe and calculate the re- 
sults obtained with specific volume paint, plus the time 
required which maximum end point wetting 
needed. (Both tests are for the purpose comparison.) 


(a) Mechanically operated. The cured test specimen and metal 
assembly formed over straight conical mandrel 
determine the radius which the breakdown 
coating develops. 
(b) Electrically operated. Tension the cured film 
measured with elongation apparatus. 

Depending service requirements, adhesion and 
bonding characteristics are being measured with the knife 
type scraping tools, with mandrels and with impact equip- 
ment. 


References 


.W. Johnson, “Surface Preparation Mild Steel 
Prior before Institute 
Mechanical Engineers, London, November 11, 1949. 

Uhlig, Corrosion, (1950) Jan. 

Fancutt, British Steel Institute Report No. 
(1946). 

Dr. Seagren, “Corrosion Handbook,” page 431 
(1948). 

Dill, Welding 1069 (1949) Nov. 

Dill, American Bridge Co., Ambridge, Pa. (pri- 
vate communication). 


The Installation and Economics Placing 
Magnesium Anodes Leaks 
Repaired Pipe Line 


HOLLOWAY* 


Abstract 


anodes can easily installed when leaks 
are repaired and help the anodic areas the pipe 
furnish current for the controlling cathodic areas. 
Leak frequency records indicate that reduced rate 
corrosion can obtained this manner 
complette cathodic protection can installed. 


ODAY modern methods pipe line construction 
many problems encountered those 
constructed pipe lines two more decades ago. 


large number the lines constructed during that 
coated with temporary coatings and now 
considered bare pipe. Because many these old 
are still operation, they must receive special 


reduce their rate depreciation. 

this paper the experience given the Hous- 
ton Pipe Line Company reducing the rate cor- 
hot-spot areas placing magnesium an- 
les leaks repaired bare Dresser-coupled lines 
complete cathodic protection either con- 
uneconomical contemplated for later 
Principal factors controlling the rate cor- 
are reviewed and description given the 
manner which the placing the anodes leaks 
might reduce the rate corrosion. The 


paper pri 


i Asso: sented at the South Central Regional Meeting of the 


iation Corrosion Engineers Dallas, Texas, October 


*Hous 
uston Pipe Line Company, Houston, Texas. 


manner anode installation described and results 
obtained are graphically given with comparison 
the number anodes used, leaks repaired, and leaks 
prevented. 


Corrosion Controlling Factors 


The mechanics corrosion have been described 
many times various papers; however, felt 
that review some the principal controlling 
factors will value. well-known fact that 
each little corroding pit the pipe the anode 
other surfaces the pipe its 
cathode. Where many these pits are located close 
together, the surface the pipe receiving the current 
located not only among the pits but also 
cent portions the line. 

Since the rate corrosion any pit depends upon 
the current density within that pit and, from Ohm’s 
Law, can seen that the current produced 
any pit controlled the resistance within the 
circuit and the voltage between the anode and 
cathode; and, since the resistance the circuit can- 
not changed easily, might said safely that 
the principal controlling factor the difference 
voltage between the anode and cathode. The voltage 
the anode more less fixed within its environ- 
ment and cannot easily changed, but the cathode 
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Figure 


voltage can changed polarization depolariza- 
tion. While current from the anode constantly polar- 
izes the cathode, other forces are constantly depolar- 
izing that the amount current required from 
each anode pit reach potential equilibrium 
with its cathode also function the ratio the 
size the anode the cathode. 

has been found that corrosive areas where 
the line has been replaced with coated pipe, leaving 
short section bare pipe within the anodic area, 
the rate corrosion the pipe left the anodic 
area was greatly increased, apparently due the 
change ratio the anodic cathodic surfaces. 
Frequently the pipe was corroded beyond repair 
within very short period. 

corrosive areas, where greater portion leaks 
occur, seems only reasonable that increase 
corrosion rate, due reduction size the anodic 
surface, will experienced the remaining anodic 
area when that portion the line uncovered for leak 
repair coated, unless current from outside 
source made available replace current cut off 
the coating the small section anodic pipe. 
also seems reasonable that more current made 
available than was previously furnished the area 
coated, reduction corrosion rate the adjacent 
pipe should obtained, due the current from the 
outside source acting upon the cathode and anode 
re-establishing potential equilibrium between 
anodic and cathodic surfaces. 

The potential equilibrium obtained when the 
difference voltage between the anode and cathode 
equal the drop through the soil and other 
resistances within the circuit. Thus, seems possible 
that the drop through the soil between out- 
side current source and the pipe cathode might 
used back-out equalize part the voltage 
between the anodes and cathodes the pipe. The 
reduction voltage between the anode and cathode 
driving voltage the pit would reduce its current 
corrosion rate proportion the voltage backed- 
out. 

The principle the same used the potentiom- 
eter measure voltage without requiring any 
current. From the basic circuit the potentiometer 


Figure 


shown Figure can see how voltage 


backed-out equalized. 


When the voltage battery applied resistor 
AC, and greater than the unknown voltage 
tween and can move contact along 
sistor until the voltage exactly equals 
voltage XC, the galvanometer will then read 
current. When this equilibrium has been 
the drop has backed-out equalized 


through the galvanometer. 


Figure shows how this principle might 


corroding section bare pipe. 


The outside source current connected 
the pipe wire that current will flow 


the soil resistance cathode the pipe. The 


pits and are anodes the pipe 
circuit, when the drop through the soil 


tween and cathode current can flow from 


pit due the backing-out equalizing 
voltage that potential exists between 
the soil Likewise when the drop 
the soil between pit and cathode due 
rent flowing from through the soil 
one-half the voltage between and cathode 
the driving voltage will one-half and 


current reduced proportion. 


Thus seems possible that the corrosion rate 
anodic areas bare pipe might reduced not 
polarization the cathode but 
portion the pit driving voltage voltage 
tween the anodes and cathodes the pipe the 
drop through the soil from outside 


source. 
Anode Installation 


has been found that the magnesitim 


offers very convenient method for supplying 


current from outside source when repairing leaks 


bare lines. Its installation very simple and 
quires very little work and time due the 
excavated for repairing the leak. The lead wire 
easily attached the pipe thermit weld 
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anode placed the bottom the hole 
covered when the hole backfilled; bare 
can used and shallow hole augered 
bottom the bellhole for placing the anode 

order obtain the greatest reduction cor- 
rate due the drops through the soil 
the magnesium anode and cathodes the 
pipe, apparent that the magnesium anode should 
placed near the pipe. 

measurements made magnesium an- 
installed the above manner has shown that 
resistivity the soil and the potential the 
The average life 17-pound anodes installa- 
made has been estimated between four 
and five years. 


Economics 


The principal cost anode installation 
the materials used, due the bellhole exca- 
tage for repairing the leak. installations made, 
long was estimated that the labor required per anode 
was less than one man hour. The material, when 
ead packaged anodes were used, consisted the pack- 
anole and the thermit weld material; and, 
when bare anodes were used, the material was com- 
posed the bare anode with lead wire attached, 
backfill and the thermit weld material. 
placing anodes leaks that portion the line 
for leak repair was left uncleaned and 
without coating, that the total cost anode 
installation was more than off-set the saving 
wst cleaning and coating. However, obvious 
greater reduction corrosion rate should 
obtained when the uncovered pipe coated. 
order compare the number anodes used 
with the number leaks prevented, accumulated 
frequency curves were plotted the total 
ence areas each line where magnesium anodes 
been placed leaks These curves showed 
reduction leak frequency all lines, ex- 
two lines which the practice placing 
leaks had been operation only few 


can 


ected 


The curves were extrapolated from the point 
reduction, which each case was only few 
and after some the anodes had been placed 
basis for extrapolation the curves, 
rate average percent increase per year leaks 
not hot-spots common the line was taken. 
No. 16-inch bare Dresser-coupled line 
tage anodic areas totaling 26,000 feet. Magnesium 
have been placed leaks for years with 
total 125 used. Ninety-four leaks have been re- 
since the break the curve with the ex- 
curve indicating 161 leaks have been 

No. another 16-inch bare Dresser-coupled 
With nine corrosive areas totaling 9000 feet. 
\nodes have been placed leaks for vears with 
anodes used. Eighteen leaks have been 
wire and leaks have been prevented, 
veld and leak reduction. 


1 anode 


ying 


INSTALLATION ANODES PIPE LINE LEAKS 


469 


LEAKS PREVENTED 161 


ANODES USED 125 

508 

REPAIRED 

STARTED 

PLACING 
MAGNESIUM ANODES 

Line No. 1*—16-inch. 

LEAKS REPAIRED 

69 

Line No. 2*—12-inch. 

3 LEaKS PREVENTED 172 

ANODES USED 

a 

& 

LEAKS REPAIRED 104 

STARTED 

PLACING 


MAGNZSIUM ANODES 
AT LeAKS 


Line No. 3*—12-inch. 


Line No. 12-inch bare Dresser-coupled line 
with corrosive areas totaling 23,400 feet. Anodes 
have been placed leaks for years with total 
anodes used. One hundred and four leaks have 
been repaired and estimated 172 leaks prevented, 
percent leak reduction. 

Line No. another 12-inch bare Dresser-coupled 
line with corrosive areas totaling 29,400 feet. An- 
odes have been placed leaks for years with 
total anodes used. One hundred leaks have 
been repaired and estimated 198 leaks prevented, 
percent leak reduction. 

Line No. bare 18-inch Dresser-coupled line 
with corrosive areas totaling 16,200 feet. Anodes 


*Accumulated leak curve on corrosive areas bare Dresser-coupled 
line. 
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LEAKS PREVENTED 198 
ANODES USED 64 


LEAKS REPAIRED 100 
OTARTED 


PLACING 
MAGNESIUM ANODES 


AT LEAKS 


Line No. 4*—12-inch. 


PREVENTED 
ANODES 


REPAIRED 


PLACING 


MAGNESIUM ANODES 


AT LEAKS 


1938 39 40 


Line No. 5*—18-inch. 


LEaKS PREVENTED 80 
ANODES USED 109 


Line No. 6*—18-inch. 


LEAKS PREVENTED 42 
ANODES USED 47 


REPAIRED 89 


PLAC ING 
MAGNESIUM 


AT LEAKS 


Line No. 7*—18-inch. 


ANODES IN SERVICE 
4 MONTHS 


STARTED 
PLACING 
MAGNESIUM ANODES 
AT 


ANODES USED 115 


ACCUMULATED LEAKS 


Line No. 8—18-inch 


ANODES IN SERVIC: 
2 MONTHS 
ANODES USED 77 


STARTED 
PLACING 

MAGNESIUM ANODES 
AT LEAKS 


TED LEAKS 


acct 


Line No, 


have been placed leaks for years with 
anodes used. Eighteen leaks have been repaired 
and leaks prevented, percent leak 

Line No. another 18-inch bare Dresser-coupled 
line with corrosive areas totaling 
sequent 
been repaired and estimated leaks 


Anodes have been placed leaks for years with 
total 109 anodes used. leaks have 


percent leak reduction. 
Line No. another 18-inch bare Dresser-coupled 
line with corrosive areas totaling 20,700 feet. 


odes have been placed leaks for years 
sion 

repaired with estimated leaks prevented, 


total anodes used. Eighty-nine leaks have been 


percent leak reduction. 
Line No. bare 18-inch Dresser-coupled line 


with corrosive areas totaling 49,700 


curve does not indicate reduction leak 
anodes have been placed leaks only about four 
months. One hundred fifteen anodes have used. 

Line No. another bare 18-inch Dresser-coupled 
line with corrosive areas totaling 13.000 


within the last two months with leak 


have been operating. 
Accumulated leak frequency curves 
areas, has been shown, indicate substantial 


duction leak frequency was obtained 
the magnesium anodes placed leaks. the 


seven lines where leak reduction was indicated 


*Accumulated leak curve on corrosive areas bare Dress 
line. 
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ars with 


evented, Cox with particular reference 


the present author some the details 
observations the distribution corro- 
steel partially immersed sea water and 
Powerful local cells set between the con- 
immersed and intermittently immersed sur- 
the tidal zone. may noted that further 
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provided opportunity for the discus- 
the problems corrosion and protection 
piling with particular reference structures 
drilling rigs. 


1949, 


INSTALLATION 


anodes were used. Five hundred and six leaks 


were repaired with the extended curves indicating 


725 leaks were prevented with estimated 
the life the anodes used. Over all cor- 
areas the seven lines described average 
one anode every 275 feet had been installed with 
calculated current density approximately .17 
miliampere per square foot and estimated leak 
percent. 
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While apparent that the placing magnesium 


anodes leaks will give reduced rate corrosion, 
this method anode installation should not ex- 


pected give complete cathodic protection cor- 
rosive area. However, should kept mind that 


where leaks occur corrosion active and reduced 
rate might desirable. 


Corrosion and Protection 


Offshore Drilling 


LaQUE* 


THE occasion the National Association 
Corrosion Engineers’ Annual Conference Cin- 
April, 1949, the Salt Water Corrosion 


The principal discussion stemmed from the paper 


sequently the September, 1949, issue 
No. 292. That publication included also 


discussion this paper Jack Battle the Humble 


the dismantling temporary drilling rig 


the Gulf Mexico tended support 
findings the distribution corrosion. 
Reference should made also another paper 
Sheet Pile Groins Palm Beach, Florida” and 
Vol. No. 10, 339. Those interested the details 
these studies should review the papers mentioned. 
convenient reference and introduction 
this summary discussion others who par- 


discussions given during panel Corrosion and Pro- 


‘ction of Ofishore Drilling Rigs, Fifth Annual Conference, National 
f Corrosion Engineers, Cincinnati, Ohio, April 11-14, 


‘orrosion Engineering Section, Development & Research 
International Nickel Co., Inc., New York, N. Y 


ticipated the session, the following principal points 
are listed: 


Maximum corrosion bare steel occurs the 
splash zone just above the usual high tide level. 
Minimum corrosion occurs the tidal zone which 
receives local cell cathodic protection current 
which flows from anodic area just below low 
tide. 


secondary peak corrosion rate occurs the 


anodic region just below low tide. 


Corrosion below the mud line ordinarily proceeds 


rates lower than those the water the at- 
mosphere above it. 


easy arrest corrosion below low tide the 


application cathodic protection. 


relatively difficult, and perhaps uneconomical, 


arrest corrosion the tidal zone and especially 
the most critical area just above high tide the 
application cathodic protection. 


Steel the tidal zone and just above should 


corrosion resisting metal supplement ca- 
thodic protection the continuously immersed 
areas. 


Experiments with Monel the tidal zone con-. 


nected steel below low tide compared steel 

both zones showed that: 

Corrosion steel below low tide contact with 
Monel the tidal zone was faster than when 
contact with steel the tidal zone. 

was easier rather than more difficult ca- 
thodically protect steel below low tide when 
contact with Monel instead steel the tidal 
zone. (Presumably this was due the greater 
ease polarizing Monel and would apply 
well any other corrosion resisting metal hav- 
ing favorable cathodic polarization character- 
istics. 
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The several points that were developed the 
general discussion can classified under general 
headings, such factors the corrosion steel, 
effects marine organisms, protective coatings, me- 
tallic sheathing and cathodic protection. They will 
summarized here under these headings. 


Corrosion Steel 


replying some questions Hugh Godard 
the Aluminum Laboratories, Ltd., the present 
author stated: 


Effect Temperature 


The effects temperature the corrosion steel 
are complicated the action attached fouling 
organisms which are also influenced temperature 
effects. tests flowing sea water where fouling 
organisms became attached small completely im- 
mersed specimens, corrosion steel sea water 
52° proceeded rate 0.007-inch per year 
compared with 0.014-inch per year water 70° 

Tests steel different points around the world, 
such those carried out the British Institution 
Civil have shown remarkably small 
influence latitude and sea water temperature 
the rates corrosion continuously immersed steel 
specimens. Apparently the warmer waters the 
accumulations heavy growths marine organisms 
which stifle corrosion compensate for the accelerating 
effect temperature, while the cooler waters the 
absence protective organisms made for 
the lesser corrosive effect the cold water. 


Effects Brackish Water 


Because brackish waters are frequently associated 
with industrial sewage contamination varying 
sorts, impractical make any precise statements 
about rates corrosion expected brackish 
waters class compared with clean sea water 
full salinity. Here again, however, compensating 
factors, such the lower dissolved oxygen content 
highly polluted waters, play part that tests 
number brackish harbors have shown that 
the rates corrosion continuously immersed steel 
are the same order magnitude clean sea 
water. 


Proper Depth Immersion Test Pieces 


immersion corrosion test specimens, the present 
author suggested depth two three feet below 
extreme low tide being practical. also pointed 
out that, demonstrated the data Humble’s 
paper and its discussion, the corrosion partially 
immersed specimens can studied properly only 
the use specimens large enough extend from 
well below low tide well above high tide 
series electrically bonded specimens disposed 
through the same region. Exposure isolated and 
insulated specimens extending through the same 
region—such has been done much the past— 
will yield unreliable results. 


Effect Oil Films 


Humble Oil Refining Company, Baytown, 
the present author stated that oil films the 
protection the tidal zone. mentioned many 
observations such effects New York 
and cited some tests Quincy, Massachusetts, 
test specimens exposed the tidal zone had 


received from oily coatings deposited with the “At 
and fall the tides. Grand 
which 

Effects Chlorine Band 
The Dow Chemical Company, Freeport, produc 
steel sea water, was referred the paper 


conference. Under the conditions exposure 
present author’s opinion that addition 
sufficient prevent the growth fouling 
would not itself expected have any the 


effect the durability steel piling. tunity 

genera 

Effects Marine Organisms suppor 

Protective effects marine organisms the cor- 

attack 
rosion steel warm sea water have already been 

spray 


mentioned under the heading Steel.” 
answer question raised from the floor, 


Wm. Clapp Duxbury, Massachusetts, state asing 
that bitumen impregnated fabrics felts could 
tion teredos, barnacles and other marine 
—provided they were continuous and did not have +15 
the Humble Pipe Line Company, Houston, Texas 


reported his experiences the effect that, 
process their growth, barnacles will distort ang 
eventually displace dislodge any plastic 
which subject deformation under presure. 
ever, Mr. Brannon stated that his casual 


should not taken tending upset the 
situation described that eminent authority 
Dr. Clapp. 
answer another general question, the 
author offered the opinion that the presence 
organisms would not offer any handicap the 
cation cathodic protection and might even 
such protection the tidal zone helping retain 
greater volume electrolyte with greater the 
cathodic protection the tide fell. 

Protective Coatings most 
use 


The use protective coatings take care 
action between the tidal and submerged 


his discussion the general problem, sim 
the Humble Oil Refining Company hree 
the following remarks which are quoted 
“The program the Humble Oil Refining 


ye 
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platforms has been dictated primarily 
economic basis. Federal regulations require that when 
Texas location abandoned, the entire struc- 
surface removed below the mud line. Consequently, 
Program has been based upon the premise that 
should wait until could determine commer- 
production would obtained from the 
structure, that is, whether the structure 
one, before provide relatively complete 


protection. 


the “At the present time have, off the coast 
Grand Louisiana, one large structure from 
which expect drill some eight nine wells 
and some seven eight smaller structures from 
which one more wells will drilled. this time 


commercial quantity has been obtained 
the large structure and only recently did 
rosion 

per install any type cathodic protection. 
pap WV 


“Prior the erection these structures, had 
limited information which base our corro- 
protection program. were somewhat fortu- 
that the dismantling temporary structure 
rganisms Which been use for approximately one year for 
purpose obtaining test cores gave oppor- 
tunity examine this thoroughly for corrosion. 
general, our observations this structure tended 
support the findings Mr. Humble the Dow 
Chemical that the more serious corrosive 


the would occur the tidal zone and the salt- 
spray area above. 

“On the basis this information, the 16-inch steel 
state which was used fabricate the templates 
could Structure were wrapped with alternate layers 
asphalt and fibre glass wrap with final 
wrapping Kraft paper the interval from —10 


not with reference the mean tide level. The piling 
this level was bare and that above the fibre 
wrap has been protected conventional paints 
stort connection with the proper choice protective 
Company, Detroit, Michigan, submitted the fol- 
resume his remarks during the 
“In the course the last ten years number 
synthetic polymers have been developed and 
commercial basis which have made 
the development protective coatings with 
fine resistance conditions severe 
the Neither the manufacturers these new 
nor their customers, are able reach com- 
retain agreement with respect the relative merits 
the different brands these new materials. shall, 
confine remarks this occasion 
which appear generally accepted 
most engineers concerned with the development 
“Practically all the coating systems which have 
outstanding service off-shore drilling rigs 
Mr. similar installations are composed least 


presen 
( if marin 


zones 


different types materials. The primer used 
this type coating system must have excellent 
not only clean metal, but also surfaces 
with small amounts moisture and 
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other impurities. The adhesion this primer, both 
the metal surface and the coatings used over it, 
must not deteriorated severe conditions 
exposure. The so-called wash primer which was 
originally developed the Carbide and Carbon Com- 
pany under Navy contract and which now pro- 
duced large number coating manufacturers, 
probably one the best primers available for use 
marine installations. 


“The second material used this type coating 
system anti-corrosive coating which contains 
ingredients which retard corrosion creep breaks 
the coating. This second component the coating 
system usually not sufficiently resistant me- 
chanical abuse used alone. Hence tough finish 
coat required over the anti-corrosive material. This 
last material should have outstanding resistance 
abrasion, mechanical and thermal shock and the 
corrosive conditions which the system sub- 
jected. Failure pick completely adequate finish 
coating material one the most likely errors that 
corrosion engineer may make selecting coating 
system for off-shore rigs. 


“Experience with protective coatings the struc- 
tures offshore drilling rigs is, course limited, 
but impressive number successful service tests 
have ben made with coating systems the type 
described above steel surfaces subjected ex- 
posure conditions similar those encountered 
drilling rigs. Coating systems this type have with- 
stood four years constant usage, both below the 
water line and above the water line ocean going 
ships without exhibiting any signs failure. Num- 
erous test applications these coatings steel 
locks which are subject exposure salt water and 
river water are still excellent condition after two 
years. number tow-boats, barges and other small 
craft have been treated with these new coating 
systems. Recent inspections these vessels have 
shown that the performance the coatings has been 
excellent. 


“All available technical information regarding the 
properties and performance coatings this type 
and the results large scale tests indicate that the 
best coatings the market today will give outstand- 
ing service the protection off-shore drilling 
rigs. 


Metallic Sheathing 


The present author contributed discussion the 
proposed use Monel sheathing for the critical’ 
region extending from just below low tide through 
the splash zone just above high tide. illustrated 
the use such sheathing conjunction with other 
methods protection the schematic diagram re- 
produced here. this diagram indicated that 
the steel below low tide could protected ca- 
thodic current without any supplementary coating 
and that such coatings could, course, used 
advantage along with cathodic protection. 

One the principal advantages corrosion re- 
sisting metal sheathing that can applied 
the field after there has been some accumulation 
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organisms and corrosion products the surfaces 
protected. The presence organisms and loose 
rust, etc., makes very difficult, not imposible, 
achieve satisfactory preparation the steel 
receive renew conventional protective coatings 
within the limited time available between tides—and 
especially where there considerable wave action. 


The data included Humble’s paper support the 
belief that Monel will adequately durable and 
will not interfere with cathodic protection the im- 
mersed portions the piling while receiving the 
benefit such protection during the time its im- 
mersion. Such cathodic protection will also eliminate 
galvanic effects the junction between Monel and 
steel underwater. Protective coatings will take care 
any such effects the junction between the dis- 
similar metals the atmosphere and, for greatest 
safety, protective coating should applied the 
Monel well the steel—at least for distance 
three four inches from the joint. 


Monel sheathing can applied either welding 
using metallic shielded arc methods the 
use gasketed mechanical joints under circum- 
stances where welding would introduce fire hazard 
around loading docks. Where the location the 
critical zones requiring metallic protection can 
established satisfactorily advance, the sheathing 
can applied before the piles are driven and, such 
instances, also, the protective metal can the 
form integrally bonded cladding rather than sheet 
metal sheathing. 


Where unbonded sheathing used, the sealed off 
space between the sheathing and the piling metal can 
filled with suitable liquid, such heavy oil 
pitch, even sea water made more alkaline the 
addition caustic soda, 


Steel above Monel Painted 


Monel Painted from 
contact with Steel Monel Facing: Extending from 
below Low Tide several 
feet above wave and spray 
area High Tide. 


Minimum thickness 


below Low Tide 


Bare Stee! with Cathodic 
Protection 
Painted Coated Steel 
with Gathodic Protection 


High Tide 


Low Tide 


Mg. Anode 


Protective Tubing 
“Template” 


Painted Coated Surface 


“al 


Figure 1—Proposed disposition Monel general schemle protec- 
tion offshore drilling structure supports. 


M ay, I 9. 


Cathodic Protection Practice 


might expected, there was considerable intact 
cussion cathodic protection drilling rig this 
tures and piling. The practice the Humble high 
Refining Company with respect particular high 
ture the Gulf Mexico was described but 
marks protective coatings, etc., already which 
under that heading this summary. His 
here: 


“The 16-inch steel casing which was used 
cate the templates the structure were 
with alternate layers coal-tar asphalt about 
glass wrap with final wrapping Kraft paper 
the interval from —10 +15 with reference tion, 
mean tide level. The piling below this level was anodes 
and that above the fibre glass wrap has means 

“On completion the first well from this 
the potential the structure with reference thus 
mote copper sulfate electrode was observed 
—0.65 volts and very simple 
protection installation was made using 
anodes. Some three months after initiation which 
odic protection, the potential the structure 
respect remote copper sulfate electrode “Th 
emphasized that the present installation This 
experimental one and the installation such units 
any the smaller structures will more than lated 
modified the basis the information surfac 
from our present installation the large 
the present time the installation has been 
ice too short time provide any conclusive Water 
dence its effectiveness; however, the 
potential believed indicative that appreciable 

Service, Houston, Texas, contributed description 
the scheme cathodic protection applied two 
shore drilling platforms follows: 

“At the present time our company has 
and installed cathodic protection systems two 
shore drilling platforms the Gulf Coast area. 
nesium anodes were selected source 
current both instances for reasons 
simplicity installation, and freedom from Ina 
tenance. 

“The first structure protected was below 
water. The platform was supported 
30-inch O.D. cylindrical steel piles, cross bra with 
were coated with coal tar enamel and were 
feet below the mud line. The galvanized sea 
water corrosion. 

“Current requirements for cathodic tion Water 
the piles, cables, and well conductor pipe 
lated the basis three milliamperes 
foot effective bare surface below mean 


‘ 


Vol. 


that the coal tar coating was percent 
rable intact and that current requirements could reduced 
high current densities for short period time. This 
lar high current density technique, which 
but available for licensing, has been shown deposit 


which makes possible establishment immediate 
protection application current densities three 


per square foot less.* Definite am- 


economy results from use this process. 
necessary high current density was supplied 
1700 feet magnesium Galvo-line distributed 
and about the structure 30-foot lengths. This material 
was within two weeks. The main installa- 
was anodes suspended pairs from the platform 
means insulated cables, was allowed operate 
maximum output during this initial polarization pe- 
These anodes were subsequently adjusted 
total output amperes, amperes per anode, 
thus projecting life slightly greater than two years 
for the installation. survey piling potentials, 
specially constructed saturated calomel elec- 
Which lie well above the minimum protective level 
are 
“The second platform protected was the jacket- 
type, also located off the Louisiana coast. 
This structure had received protective coating 
and current requirements were calcu- 
lated amperes for the 26,000 square feet 
gained below mean high tide. Calcareous coating 
was deposited total 2600 feet Galvo-line 
distributed above the structure 22-foot lengths, the 
depth being considerably less this location. 
was found possible maintain potentials excess 
able adjusting the main installation, after 
the Galvo-line, output corre- 
1.5 amperes per anode, again projecting 
alifein excess two years for the protective system. 
two close check will kept the performance 
these installations, which serve interesting exam- 
the successful application test data being 
Kure Beach Corrosion Testing Station 
the details current densities being 
practice described already, there was con- 
Osborn The Dow Chemical Company, 
with Freeport, Texas, provided the following information 
piles the effect time and curent density 
current required maiftain protection steel 
the latter part 1945 magnesium anodes were 


the side walls the 4-year-old sea 


tion Water flume our Freeport, Texas, plants. Anodes 
spaced 32-foot intervals, and protection was 
with initial current density approxi- 
tide, milliamperes/sq. ft. Through subsequent 
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years the current required maintain protection was 
and was found that there was steady 
decrease current requirements, with apparent 
equilibrium value slightly over one ft. 
being reached after about four years. Water velocity 
was 3-5 feet/sec. 

“This data apparently demonstrates that very low 
current requirement values will obtained with 
time, even though the initial values were never 

George Cox provided considerable data with 
appropriate comments with particular reference 
the range curent density which the most protec- 
tive calcareous deposits would formed the steel 
undergoing cathodic protection. His extended re- 
marks are quoted verbatim and the graphs referred 
are included here: 

“Supplemental remarks the Symposium 
regard the protection steel tidal areas 
impressed currents, interesting plot func- 
tion current density the magnesium hydroxide and 
calcium carbonate equivalents the values given 
Table Humble’s paper Corrosion, Vol. July, 
1948. The attached graph shows plot these values. 

“Based the theory cement mixtures, would 
expected that coatings minimum porosity would 
produced when sea seaport waters are electro- 
lyzed effective cathodic current densities 
near the point intersection the two curves. Simi- 
larly, economically useful protective coatings should 
produced from about one-third three times the 
indicated effective current density this point 
intersection. Outside these ranges considerably 
less efficient protective coating mixtures should 
produced. 


Current Density Ranges for Protective Coatings 


“Uncotroded Pane! Area 
in Percent 


Useful Cootings —_____» 


increase in 


Crystal Content 
ond Porosity 
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and Spaiting 
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Figure 


“The above conditions are substantially the same 
was found some earlier work, typical 
curve which superimposed dotted line 
the graph. Curves this type were obtained esti- 
mating the uncorroded area series electro- 
coated panels after breakdown treatments equal 
time periods alternate immersion testing ma- 
chine when using sea water the corroding liquid. 
Except that the panels were lowered and raised 
and out the solution, the machine was similar 
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that used Messrs. Walton and Eldredge (Proc. 
ASTM, Vol. 44, 1944). The electrocoated panels for 
breakdown test were formed with the same ampere- 
hour expenditure but different current densities. 

“The correlation these graphs indicates how 
maximum density coatings can formed both 
the tidal areas and total submerged areas steel 
piling sea water. Depending upon local conditions, 
the coating-forming operation can accomplished 
the use external current source connected 
suitably located anodes through the use prop- 
erly placed sacrificial magnesium rod ribbon 
anodes, such 

“Although the potential difference generated 
magnesium-iron galvanic couple sea water suffi- 
cient cause the electro-deposition valuable pro- 
tective coatings discussed above, the potential 
difference galvanic couple insufficient 
so. Therefore, care should taken avoid 
misinterpreting the usefulness any cathodic de- 
posits formed anodes which are coupled 
steel. large steel structures such deposits have 
been found entirely too spotty and porous 
any value protective coating, and serious deep 
pitting has been observed. This especially true 
the wind-water area where corrosion will continue 

“If desired, correctly formed electrocoatings can 
maintained the use either magnesium zinc 
anodes. When properly maintained, these coatings 
can made give any desired number years 
increased life steel marine structure cost 
equal less than other methods. result, these 
coatings, when properly applied and maintained, put 
steel piling sound competitive basis with other 
piling materials. 

“An unbiased examination the published papers, 
well the official reports the Army and Navy 
this subject show that various investigators sub- 
stantiate these findings with regard effective limits 
current density for electroplating valuable protec- 
tive coatings steel structures.” 

With reference the phase the subject covered 
the Newport News Shipbuilding and Dry Dock Com- 
pany submitted further discussion follows: 

“During the discussion the ‘Corrosion and Pro- 
tection Offshore Drilling Rigs,’ Col. Geo, Cox 
made reference report submitted the Newport 
News Shipbuilding and Dry Dock Company the 
Army Transportation Corps Board, covering 
series tests made Newport News, Va., 
Research and Development Contract, dwelling par- 
ticularly tests made ships tanks. From Col. 
Cox’s remarks, appeared the report had stated that 
satisfactory electrolytic protective coatings could 
deposited only current-densities between 100 
and 300 per square foot. However, the report 
referred covered series tests which the 
current-density and time periods were specified 
the contract and because these tests were conducted 
and the reports prepared under direction, ap- 
peared advisable further elaborate the nature 
the experiments. 
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“Feeling that, his discussion, Col. Cox was 
brief and did not adequately bring out the 
which were dominant planning the tests, 
tempted explain that the current-time ratio 
tests conducted were predicated the 
that the ship operator could not afford the time 
quired process the tanks low current 
Therefore, the current-rates were set and varied 
not exceeding the maximum allowed time. 
explained that even though completely 
tory coating was obtained any test, the results 


these particular tests indicated that current-density 


175 would, under certain conditions 


the best coating. 


“The tanks were filled with the normal 
water which was natural sea water diluted 
James River water salinity about 
that sea water. The temperature averaged 


65° 


“With these test conditions the indications wer 


that clean areas the tank subjected 


density 175 would obtain very satisfactory 
protective coating about 100 hours. 


“The writer does not believe that there definite 


current-density which can set either 
maximum for forming electrolytic 
coating. Any such current-density would have 
qualified analysis the conjugate 


and the use for which the coating 


Newport News attempt clean and coat thie surfaces 


heavily rusted steel tank which had been used 


port sludge-oil. magnesium sacrificial anode was used 


per square foot tank surface the start, dropping 


density one milliampere per square foot tank surface 
for several The results this particular test 


indicate the probable use low current density 
for cleaning and inhibiting the further corrosion 

conclusion, evident that much attention 
given the scientific foundation and the technical details 
several means protecting steel piling used for off-shore 


merged structures.” 


drilling structures, loading docks, bulkheads and the like. 


will become established the immediate 
these methods will permit choices suit particular 
stances they arise. 
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Tent rate 
icable 
results 
Mever. Corrosion, No. 282-7 (1949) Sept. 
ct 0) 
Bank Chambers, Dudley, Worcs., England. 
would like point out that British industry 
experimenting with metal spraying 1922 
were 1932. The author’s company commenced 
current: development metal spraying 1922 and has 
maintained laboratory work cor- 
and metal spraying problems from all angles. 
definite definitely certain that there more metal- 
carried out for anti-corrosive purposes this 
cither per head population propor- 
ave capital expended, than any other country 
the world, and that this has been largely brought 
continuous work that the process now well- 
known and greatly used this country. rather 


surfaces 


note that the trend England not 
high speed deposition where the maximum pro- 


The Abbey Works steel job cited the paper 
the largest metal spraying contract job undertaken 
Some fifteen thousand tons million sq. ft.) 
ained involved. cope with large contract jobs 
plant has been designed and use. 
lhe steel first passed through specially 
cleaning and blasting machine and then 
The cost preparing finished metallized steel has 
been greatly reduced this process. 
wish point out that although metallizing 
the Howrah Bridge was contemplated before the war 
painted and none was metallized. 
and that Metallizing large structures expensive 
careful laboratory tests. Power conduits 
hydro-electric plants the Scotch Highlands and 
railway coaches for use the East are large metal- 
jobs currently being carried out. The growth 
ter process has been very rapid and accelerating. 
dbook, 
Bateson, Rendel, Palmer Tritton, 125 Vic- 
Street, Westminster, London, 
and The Howrah Bridge over the Hoogley River 
India, not being metallised stated 


The facts are that shortly before the war firm 
carried out extensive tests the protective value 
coatings applied steel various 
methods, and the basis these tests, prepared 
specification and scheme for metallising the super- 
structure the New Howrah Bridge over the River 
Hoogley Calcutta. the superstructure contained 
approximately 25,000 tons very heavy structural 
steelwork—some the members weighed 
tons—the scheme was very ambitious one, and had 
gone forward much valuable information would 
have been obtained regard carrying out the work 
well the protective value metallisation. 

Unfortunately, owing the advent World War 
No. and the resultant complete concentration the 
resources the United Kingdom war require- 
ments, the necessary equipment for the surface prep- 
aration and metallisation the steelwork was 
longer obtainable, and the scheme had 
abandoned. 

The protection scheme actually adopted consisted 
cleaning the steel efficiently possible 
chipping, wire brushing, etc., and was then given, 
the fabrication shop, good priming coat red 
lead paint. the erection proceeded, damage the 
priming coat was made good and brushed undercoat 
aluminium paint was then applied, followed 
final sprayed coat aluminium paint. The undercoat 
was slightly tinted differentiate from the final coat 
which was sprayed, brush application was found 
pick the undercoat. 

The bridge was completed all essentials and was 
opened for traffic February, 1943. Since then the 
only work carried out has been concerned with the 
replacement the war-time emergency lighting sys- 
tem complete system, and general maintenance 


June, 1948, the Bridge Engineer reported that: 


... the general condition the paint work good. 
The original paint has lost its lustre but much 
this effect due the deposition soot and for- 
eign matter, removal which restores the appear- 
ance large extent.” 


Incidentally, further point interest, should 
noted that the low-alloy steel used for the super- 
structure was the copper-bearing type containing 
not less than 0.3% copper, that the steel can 
expected have better corrosion-resistance value 
than ordinary mild steel. 
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Extra Low Carbon Stainless Steel 


ARBA 


THE 
steels, 
sistant 


VARIOUS types stainless 

austenitic chromium- 

are general the most 

corrosion. These steels have 

wide and satisfactory application 

various chemical and processing in- 

dustries. However, they have always been 

characterized one draw-back which 

the parent metal immediately 

adjacent the welds. many appli- 

grades such Type 304 (carbon 

max.) are quite satisfactory 

but the more severe corrosive 

this grade liable fail 

intergranular corrosion ad- 

jacent the welded areas. Where practical, 

welded equipment annealed above 


carbides eliminating the sus- 
intergranular attack. 
this inherent weakness 
austenitic steels (Types 302, 304, 
and 317), the stainless steel metal- 
ized grades. Columbium titanium was 
alled during melting, and 
combined with the carbon present 
stable carbides titanium and 
welded, harmful chromium carbide 
precipitation takes place and intergranu- 
corrosion eliminated. Although the 
these stabilized grades 
347 and 321) overcame the inter- 
corrosion weld decay prob- 
the addition the stabilizing ele- 
resulted increased cost. 
: Juring the past few years, consider- 
research has been carried 
ort eliminate the poor corrosion- 
areas near welds without the 
these stabilizing elements. 
has resulted the de- 
grades; namely, Types 304 ELC 


"Ch 
hye Chemist, Research Laboratories, Armco 
Corp., M ddletown, Ohio. 


tion Systems 
Prevention 


THOMAS* 


and 316 ELC. was found that when 
the carbon content was reduced .03% 
maximum, harmful carbides were 
precipitated the grain boundaries 
the parent metal adjacent the weld 
deposit during the welding operation. 
This resulted the elimination local- 
ized intergranular attack weld decay 
adjacent welds severely corrosive 
environments. (Figure Their use 
welded equipment has eliminated the 
necessity for the expensive high tempera- 
ture anneal after fabrication with the 
accompanying possibility distortion. 
The use these extra low carbon aus- 
tenitic stainless steels has materially low- 
ered metal costs they are lower priced 
than the stablized grades usually used 
welded equipment which could not 
conveniently given the high temperature 
anneal after fabrication. 

These extra low grade carbon stainless 
grades are rapidly being accepted and 
used the chemical well other in- 
dustries where the corrosive conditions 
are sufficiently severe require the use 
austenitic stainless steels. Type 304 
ELC recommended for all but the 
most severe conditions. Under the 
most severe conditions, especially where 
sulfuric and hydrochloric acids are in- 
volved, Type 316 ELC, the molybdenum 
bearing grade recommended. 


When these steels are heated for pro- 
longed periods the so-called sensiti- 
zation carbide precipitation range 
(1200-1600° F), some carbide precipita- 
tion occurs which results subsequent 
intergranular attack. However, the op- 
erating temperatures are below 800° 
freedom from intergranular attack the 
welded areas assured with the use 
these extra low carbon stainless grades. 
Companies interested building welded 
austenitic stainless steel equipment 
should thoroughly explore the possibili- 
ties these extra low carbon grades 


before proceeding. 


Figure 304 joined Type 304 ELC 
stainless metal-arc welding after five days’ 
immersion percent nitric—2 percent hydro- 
fluoric acid pickling solution. Note severe inter- 
granular attack Type 304 parent plate (right) 
and total absence Type 304 ELC (left). Both 
materials were thick and were welded 

with Type 308 ELC electrodes. 
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St. Louis Hears Brown 
Aluminum Applications 


Brown Aluminum Company 
America, New Kensington, Pa., ad- 
dressed members and guests the 
Greater St. Louis Section March 
dinner meeting the subject “Possible 


Applications Aluminum Demon- 
strated Corrosion Test Data.” 


Mudd, senior corrosion engineer 
for Shell Pipe Line Corp., Houston, 
Texas, discussed protective coatings be- 
fore the Greater St. Louis Section its 
February meeting. Mr. Mudd limited his 
discussion protective coatings for met- 
als, particularly ferrous alloys. 

Protective coatings are investment 
whenever their application arrests re- 
tards metal loss greater value than 
the coating cost. Corrosion encoun- 
tered usually when water present, Mr. 
Mudd said. 

Basic requirements for protective 
coating were outlined the speaker 
follows: Moisture impermeability. 
Sunlight resistance. Adhesion and 


the table, St. Louis Section Feb- 
ruary meeting: Frank Whitney, Monsanto 
Chemical Co., program chairman; Mudd, 
Shell Pipe Line Co., speaker, and Deacon, 
Solvents and Plastics Co. 


bond. Stability environment. Re- 
sistance organic, fungus, bacteria and 
marine life attack. Thermal stability. 

Surface preparation considerable 
importance and consists of: Removal 
foreign materials, mill scale, corrosion 
products, old coatings. Permeated 
gases, such hydrogen, sulphides and 
others. Removal moisture. 

Methods surface preparation in- 
clude: Brushing sand and shot blasting, 
acid cleaning pickling, chemical treat- 
ment for preferential wetting, inhibiting 
etching. 

Application methods include brush, 
spray flooding. Types coatings dis- 
cussed included solvent type, reactive 
molten and emulsion. 


Notices future meetings NACE 
subdivisions are carried monthly under 
the heading “NACE Calendar” each 
issue magazine. Notices for 
this column should sent Central 
Office. 


Corrosion 
News Deadline: 
10th Month 

PRECEDING 


Date Issue 


Conference Papers Are 
Reviewed Houston 


review several St. Louis confer- 
ence papers and talk condensate 
well corrosion Waldrip Gulf 
Oil Corp., Houston, Texas, featured the 
April meeting Houston Section. 

New officers and committee chairmen 
were introduced the incoming chair- 
man, Oliver Osborn Dow Chemical 
Co., Freeport, Texas. short business 
meeting was held during which 
Spafford reported the financial condi- 
tion the section. 

Six prepared discussions St. Louis 
conference papers were presented 
Lyle Sheppard, Layton Jack 
Newport, George Holm and Oliver Os- 
born. Mr. Waldrip spoke “Practical 
Aspects Condensate Well Corrosion,” 
which discussed results survey 
oil companies’ methods corro- 
sion mitigation some 2000 wells. 


“Corrosion Resistant Masonry Con- 
struction,” talk Robert Pierce, 
Pennsylvania Salt Manufacturing 
chairman the Philadelphia Section, 
the scheduled topic for the meeting 
the Houston Section’s meeting May 


NACE CALENDAR 


NORTH EAST REGION—May 10, 
New York City. Joint meeting with 
Metropolitan Section. 


GREATER ST. LOUIS SECTION— 
May 15. Dr. Mears, Carnegie- 
Illinois Steel Corp., Pitsburgh, Pa., 
“Causes Localized Corrosion.” 


CORPUS CHRISTI SECTION— 
May 24. 


TP-1A—PACIFIC 
scheduled monthly. 


May 28-31—AIChE, Regional Meeting, 
Swampscott, New Ocean 
House. 


Zinc Corrosion Topic 


Corpus Christi Section 


and Refining Co., addressed members 


Corpus Christi Section March ata 
dinner meeting. Twenty-five 


and guests attended. 

Mr. Victor’s topic was 
sis Zinc.” 

Heinemann and George Mills wer 
named represent the section 
Louis conference. Seventeen 
the attended the meeting 


Houston Section held March 


Chemical Company Freeport plant. 


BOOK REVIEWS 


prep 


ASTM Standards Paint, 
Lacquer and Related Products, 


Society for Testing Materials. Pu) 
lished American Society for 
ing Materials, 1916 Race St., 
delphia Pa., 680 pages, cloth bound 
$4.85. 


paint, varnish, lacquer and related 


ucts December, 1949, containing 
190 specifications, tests 


analysis pigments cover: white, black 


mineral iron oxide, blue, green, 
and orange, red, metallic, non-hiding 


miscellaneous. General pigment tes 


discu 
me conteren 
conferen 


su: 


Specifications test methods and 


sor 
1950 
Amon 


methods include alkalinity 
bleeding, coarse particles, moisture, 


absorption, gravity, tinting strength and 


mass color color pigments, water 


petroleum products and other 


with the glass electrode. 
test methods and definitions 


lating drying oils, paint dryers, 
ners, shellac, varnish matt 


rials and section traffic paint, 


weathering tests, general paint tests 


included. New material includes 
and specifications not published 


vious compilations. 


Recommandations Concernant 
tection des Cables Souterrains 
Corrosion, (In French) 
the 15th Plenary Assembly 
International Telephone Consultative 
Committee Paris, 


1949. Pub. International 


Telephone 


Consultative Committee, Palais 


pp. Swiss Francs, 4.25. 


Contents include types 
methods determining corrosion 
cations casing for 
cable-laying procedures, processes 


tard corrosion by: modifying 
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Corrosion 
presentation 
paper Influence 


Yay, 1950 


REPORT THE 


1950 CONFERENCE AND 


Lewis 


Donovan, Consolidated Edi- 
New York has accepted the 


0s 
Cor 


ference which held 


New York during March, 1951 and 
Amercoat Corp., Chicago, 
accepted the post exhibits 
was announced Vance 

\CE president. 


Norman 
chnical 


Hackerman the 
Texas, Austin, was named 
chairman. Dr. Hack- 


preparation the St. Louis program. 


exhibit booths 
inted out 


New 


York, was 


Old and new conference officials met 


during the St. Louis Conference 
some the problems this 


conference and lay plans for the 1951 
conference and exhibition held 
New York City during March. Lewis 
Donovan, general chairman next year’s 


the 1950 event. 


outlined program calling 
sustained publicity effort about the 
and for steps designed cor- 
some the deficiencies noted 


Among the principal objectives 


Mr. Donovan explained, 
notifying membership earlier 
conference program and committee 


meetings arrangements may made 
with employers for attendance. Because 
the delay publication the 1950 


program, many committee mem- 


bers did not know final arrangements for 
meetings until after they had reached St. 


Julius Harwood, Of- 
Naval Research, 


the Sixth Annual Confer- 
the National 


Association Corrosion 
St. Louis, Mo., 
April 4-7, 1950. 


Conference Set March 11-15 New York 


Slogan for 1951 Meet 


The slogan, “march new york,” 
will the keynote preparations and 
promotion for the 1951 NACE Confer- 
ence held March 11-15, 1951, the 
Statler Hotel, New York City. 
Donovan, general chairman the con- 
ference, outlined program designed 
underline the attractions New York 
and invite wide attendance 
NACE members possible. 

One his principal objectives will 
issue frequent and timely news reports 
about progress the plans for the meet- 
ing those who plan attend will have 
the information which make deci- 
sions. Earlier notification the tech- 
nical, committee meeting, and other per- 
tinent programs planned. 


1952 Conference Will 
Held Galveston, Texas 


the facilities available both Hous- 
ton and Galveston the NACE board 
directors April Mr. Campbell 
advise the hotels Galveston that 
NACE would hold its 1952 meeting there 
March, exact dates set later. 
Mr. Campbell pointed out that Galveston 
has adequate space for the annual exhibit, 
meeting rooms, and that the required 
number hotel rooms will made 
available. Final dates are set later. 

Vance Jenkins presented the board 
the bids Los Angeles, San Francisco 
and Chicago the scene future 
NACE conferences. 


EXHIBITION 


NACE Conference Held St. Louis 


Compliments well-organized, 
smoothly-functioning 1950 conference 
were volunteered many attending the 
St. Louis meeting April 4-7 Pat 
Casey, General Chairman, and Dr. Aaron 
Wachter, Technical Program Chairman 
and their assistants, and Murrey, 
Exhibits Chairman. Exhibits were more 
diversified than any other previous 
conference the National Association 
Corrosion Engineers, and the general 
excellence and value the exhibits fre- 
quently was mentioned favorably. 

Final registration was 942, the largest 
any NACE conference far, and 
there were women guests take 
part the entertainment provided for 
them the local St. Louis Section com- 
mittees. 


Symposia Attract Many 


Attendance symposia presentations 
was consistently good, and the two 
round-table sessions the last day the 
meeting, April attracted many spite 
the haste depart for home for the 
holiday. 

Numerous discussion records were 
turned over for processing Central 
Office collect material eventually 
with the technical papers. 

The annual Fellowship Hour was 
outstanding success and the banquet 
Thursday, April was featured the 
usual formalities the presentation 
new officers, the annual NACE awards 
Entertainment was provided the St. 
Louis Policemen’s Trio. 


Committee Day Popular 


Allocation the majority commit- 
tee meetings April the day immedi- 
ately preceding the official opening 
the conference, was popular innovation. 
This enabled committee members for the 
most part attend necessary committee 
meetings well hear some the 
technical program and visit exhibits 
especially interesting them. 
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*Article 
News 
Vol. 27 — $39 


against Acids, 


Alkalis, Salt, Oil and Water 


proven superior all other 
coatings have tested” writes one 
America’s largest chemical companies, 
after eight years’ experience with Pruf- 
coat. And this just one many reports 
file testifying the effectiveness 
Prufcoat’s famous liquid plastic 
tions controlling corrosion caused 
chemical agents such these: 


Acetic Acid Muriatic Acid 
Alcohols Nitric Acid 
Bleach Solutions Oleic Acid 
Calcium Chloride leum 
Acid 


Chlorine 
Cyanides Salt Solutions 
Sugar 


Formaldehyde 
Hydrofluoric Acid Sulfonated Oils 
Lactic Acid Sulphuric Acid 
Lubricating Oils Sodium Hydroxide 
Send today for Prufcoat PROOF 
Packet. Contains one easy-to-file folio 
outside laboratory tests, 
and Prufcoat Protecto-Graph Plan for 
analyzing your own painting maintenance 
costs. Write Prufcoat Laboratories, Inc., 


Main St., Cambridge 42, Mass. 


SAVES 


More 
because 


PROTECTS 


ENGINEERS 


New Procedure for Selecting NACE Award 
Recipients Presented Board Meeting 


Numerous decisions were reached dur- 
ing the April meeting the NACE 
Board Directors the Jefferson 
Hotel, St. Louis. Among the most sig- 
nificant moves was the decision hold 
the 1952 conference and exhibition 
Galveston, Texas. LaQue, speak- 
ing chairman committee con- 
sisting himself, Dr. Pearson 
and Dr. Speller outlined 
posed procedure for the selection 
NACE award winners. The committee’s 
recommendations were taken under ad- 
visement and are acted later. 


Some other important actions included: 


The president was asked name 
members finance committee for the 
association whose initial duty would 
advise the board investment 
policy for surplus association funds. 

decision was reached whether 
not use the official NACE emblem 
would authorized business printing 
association members. 

The questions respecting exchange 
copies Corrosion, NACE publications 
and NACE technical committee reports 
was referred the Publications Com- 
mittee for consideration, and was 
asked suggest policy for board de- 
cision. 

The tenures office Lynch, 
North East Region Director and 
Dietze, Western Region Director were 
set terminating 1951 and 1952 re- 
spectively, solution agreeable the 
regions and persons concerned. 

structed arrange for booth the 
Houston Industrial Exposition May 
and arrange for manning the booth 
with Central Office and Houston Sec- 
tion members during the week’s expo- 
sition. 

The price non-members the cur- 
rent Interim Report TP-3—On 
Anodes for Impressed Currents was set 
$5. 

Noppel, chairman the policy 
and planning committee presented the 
proposed amendments the articles 
organization which were considered, but 
not voted on, the general association 
meeting Tuesday, April Voting the 
amendments will letter ballot. Re- 
vised by-laws were adopted the board 
presented Mr. Noppel. 

Dr. Mars Fontana, chairman the 
technical practices committee announced 
that Dr. Pearson had accepted the 
chairmanship Cur- 
rent Requirements for Cathodic Protec- 


tion, that the president NACE write 


members the committees letter 
appreciation for their work. order 
expedite publication committee work, 
Dr. Fontana proposed the publication 
Corrosion progress reports, that 
directory officers, members and 
scope published annually Corrosion 
and that committees encouraged 
submit papers. The board’s action 
some these points was that existing 
policy reports would followed, 
that list officers, members and 
scopes would published separately 
least begin with, and that Dr. 
Fontana arrange through conference 
with the technical program chairman for 
the 1951 conference for symposium 


presented the Technical 


Committee, 


The board also lists 


publications available from NACE 


berships during the year and that 


revised articles organization and 


laws should published 
when approved, well reprint 
form. 


the 
Mr. reported the 
versity California Los 


credit and non-credit and the 
students who applied for the 


was learned that Case Institu 
nology was planning short course 
corrosion this summer and 


Institute was planning offer 


corrosion next year which 
was asked participate. also 
announced that universities 


and Kentucky were 
studies their curricula. 


Mr. Baldwin offered NACE 


Company booth the American 
cal Society show New York 
NACE literature would made 


able. 


Pat Casey, Jr. general 
the St. Louis Conference gave report 


his activities, and presented 


for the conference, which was 
the board. Mr. Casey stated the 


exhibit was cancelled, and 


educational bulletin prepared 
distribution NACE prospective 
hibitors, giving the advantages 
ing motion pictures their products 


the annual conferences. 


Case Institute Hold 


Corrosion Short Course 


Case Institute Technology, 


land, Ohio, will hold short course 


corrosion during September, 1950, 
cording plans announced St. 
before meeting the National 
ciation Corrosion Engineers’ board 
directors Friday, April The 


agreed participate with Case pres 


entation the short course the 
giving assistance with publicity 
extending official NACE approval 


undertaking. 


the board present the proposal. 
Hoxeng will general charge 
program for the short course. 

Specific information 
content the course, the 
and fees are expected 
publication soon. 


cting the 


Members the American 


Institute Subcommittee Internal 
nes 


rosion Crude Oil Pipe 
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31, 1949 compared those from 


REPORT THE 1950 CONFERENCE AND EXHIBITION 


MEARS 
President, NACE 


year the annual meeting 


association the president expected 

This report corresponds the 
to mem. 
that 
and 
who contribute less and less. 
NACE the return that any mem- 
the 
Angeles 


resident the United States’ annual 
tate the Nation talk. hope will 
necessary, however, for the 
for more and more 


gets corresponds rather closely 
much contributes. Our organiza- 


would collapse immediately without 


active support the members. Its 
progress dependent directly 


amount and quality this support. 


During past year our association 


year 1949 the membership the 


was distributed follows: 


tive Members 
unior Members 
ssociate and Corporate Mem- 
tal Members 
February 1950, the member- 
follows: 
1924 Active Members 
Junior Members 
255 Corporate Members 
2218 Total Members 
gain total membership 
percent. 
Similarly, there was net gain the 
expenses and net profit the 
for the year ending Decem- 


the previous year. These figures are 
given below: 
Total income 


Total expenses 113,138.48 
Net gain 12.819.14 

This corresponds total income 
$88,694.42 last year, with net gain 

Thus, 1949 was year continued 
growth for our association. was year 
which our membership first passed 
the two thousand mark and our income 
first exceeded one 
dollars. 


$125,957.62 


Regions and Sections 

The activity regions and sections 
has been increasing. This greatest 
importance since such activities form the 
basis strong organization. Particu- 
larly noteworthy was the highly suc- 
cessful meeting the Southwest Region 
which was held Dallas October 
1949. This meeting was attended 285 
people and illustrates what can ac- 
complished careful planning and good 
organization. Other successful regional 
meetings were held the North-Fast 
and South-East Regions. 

New sections were formed Pitts- 
burgh, Baltimore, Salt Lake City and 
West Texas. Thus, the total number 
sections has increased from 16. 
hoped that several additional sec- 
tions will organized the near future. 


Publications 
the beginning 1949 larger size 
was adopted for magazine. 
This new size has proved asset 
obtaining advertising for the maga- 


Standards, glass melanine lami- 
nates will meet the fire resistant 


specifications for 


ACE Growth Cited Annual Report 


zine. The total number 
scriptions the magazine has increased 
from 1994 2704. During 1949, net gain 
from publications was over three thou- 
sand six hundred dollars compared 
net loss about eighteen hundred 
dollars 1948. These publications in- 
cluded not only Corrosion magazine but 
also the Cathodic Protection Symposium, 
Mudd’s manual Cathodic Pro- 
tection, and the 1945 Corrosion Ab- 
stracts. These publications are valuable 
additions the corrosion literature and 
form another unique contribution our 
association. fitting this time 
pay tribute people who have been re- 
sponsible for the success these pub- 
lications: Dr. Ivy Parker, Mr. 
Hamner, Dr. Alquist and other 
members the Publication Committee 
and the Editorial Review Committees. 
The work involved getting out Cor- 
rosion magazine and the other publica- 
tions tremendous. all owe these 
people great deal for their diligence 
and skill which has made these publica- 
tions possible. 


Technical Practices Committee 


Under the chairmanship Dr. Mars 
Fontana, the scope our technical 
committees has been further increased. 
final report the work TP-1 
condensate well corrosion has been pre- 
pared and now being edited for publi- 
cation. Reports covering preliminary re- 
sults field tests TP-2 and TP-3 
have also been written and will pub- 
lished soon. TP-12 grounding prac- 
tices has completed its initial assignment 


A 4 


FIRE DEVIL NUTS will 
the job. Samples and specifica- 
tions request. 


THE SAFEST METER INSULATION 
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and now starting work another 
problem. New committees Corrosion 
Control the Transportation Industry, 
Identification Corrosion Products, 
Annual Losses Due Corrosion and In- 
struments for Corrosion Measurements 
have been formed and their work 
under way. 

Technical committee activity im- 
portant part the scope the NACE. 
Possibly other activity the Asso- 
ciation greater importance its 
continued growth. 


Education 


Our association embarked new 
venture Spark-plugged the 
South West Region, entered the edu- 
cational field with Short Course 
Corrosion under the direction Dr. 
Norman Hackerman Texas Univer- 
sity. This venture was highly successful. 
Over one hundred people attended the 
course. This excellent response resulted 
the decision continue the short 
course idea 1950. planned hold 
two or three short courses next summer. 


Modernization Articles 
Organization and By-Laws 


The Policy and Planning Committee, 
under the leadership Mr. Noppel 
continued the considerable task re- 
vising the Articles Organization and 
By-Laws, which had been started under 
the chairmanship Dr. Trueblood the 
year earlier. you know, the main re- 
visions the Articles Organization 
were approved letter ballot the 
membership this year. Some additional 
revisions and the revised By-Laws re- 
main voted upon. 


Annual Conference and Exhibition 
difficult this time evaluate 


our 1950 Convention and Exhibit since 
just getting started. Some facts 
are even now obvious. This year for the 
first time adopted the policy hav- 
ing “Committee Day” Monday pre- 
ceding the formal opening the meet- 
ing. was, believe, definite forward 
step. The exhibition bigger and better 
than ever before—of that there 
question. The technical program also 
seems have hit new high. For these 
accomplishments our thanks are due 
Mr. Pat Casey, general chairman 
the ‘conference, Dr. Wachter, the 
technical program chairman and Mr. 
Murrey the exhibition chairman. 
They were ably assisted the local 
arrangements committee under the chair- 
manship Mr. Otto Fenner. 


General 


The past year has been very inter- 
esting one for your President. has 
been particularly gratified see how 
smoothly the business and activities 
our Association are being handled. Our 
Central Office staff has functioned with 
increased efficiency under our very able 
Executive Secretary, Berry Campbell. 
Berry more than any other one 
individual belongs the credit for the 
advances the past year. are for- 
tunate indeed have such able Central 
Office personnel. 

The interest and support all our 
various officers, committees and mem- 
bers general have been notable. 
long such enthusiasm continues, our 
association will progress. Let hoped 
that the important 
NACE has made the past will 
dwarfed those yet come. 
all work that end certain 
achieved. 


More Than 300 
Pipe Line Round 


Attendance over 300 persons 
Pipe Line Corrosion Round Table 


sion held the DeSoto Hotel, St. 


during the 1950 Conference under otel St. 


this one the outstanding sessions 
the conference. had been feared 
the necessity removing the session 


the hotel from the headquarters hotel 
cinity might hurt attendance. 


Treasur 
ort to t 


meeting 


ecorded 


The session, which got under 


about a.m. Friday, April was 
going strong noon when 
tion commitments forced suspension 


the program. 


Many General Corrosion 


Problems Are Presented 


large number discussions werd 


recorded for canvass 
into manuscript for publication 
Corrosion during the Corrosi 
Problems Round Table discussion 
Friday, April Hotel Jefferson, 
Louis. 

LaQue, chairman, 


swers questions. 


$5,427,000,000. 


This astounding figure the annual cost corrosion the United States. 


Improved materials with long-lasting performance will 


help reduce this loss. 


GLASFAB, reinforcing fabric woven glass fibers, leader the 


field improved materials. 


GLASFAB gives this long-lasting perform- 


ance because impervious moisture and heat and more than 100% 


stronger than other reinforcing materials. 


penny, specify 


CORROSION PROTECTION 


Buying The Best 
ALWAYS COSTS LESS 


Manufacturers: 


LEXINGTON SUPPLY CO. 


4815 LEXINGTON AVE. 
CLEVELAND OHIO 


For the best value, penny for 


Process Piping Protected with Glasfab and Mastic 
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Treasurer Mudd’s annual re- 
the board directors its 


Sunday April the Jefferson 


St. Louis showed 1949 gains 


Session 
hotel 


way 
Was 


worth $38,572 from the $23,037 
for 1948, for the National As- 

Corrosion Engineers. Mem- 

increased from 1737 1948 
133 1949 Combined revenue for 1949 

combined expense $109,631, 
net gain $15,537 for the year. 


report follows: 


nted 


sions 


tion 
emarks 


1949 % Inc. 
24.6 
95.0 
6.5 
6.7 


m Revenue 
Expense 
Gain (Loss 3,486 
Salaries 14,540 
Corrosion Magaz 
Revenue $49,278 $6: 
Expense 


Gain (Loss) 


11,301 12.042 
Annual Confere 
Revenue $19,240 $24,833 
Expense. . 10,159 


Sexe 9,081 12,098 
ined Revenue..... $94,196 $125,168 
bined Expense...... 78,063 109,631 


Gain (Loss) 16,133 


$5,152 


Total. 7,046 10,910 
1,472 


\loney Invested 


Treasury Notes....... $20,000 


NET WORTH..... $23,037 


Speller Badly Hurt 
Fall From Tug Boat 


Dr. Speller, while making some 


connection with the paper 


Diesel corrosion which and 
The International Nickel Co., 
prepared for presentation the St. 


conference fell from the deck 


dock and was seri- 
usly 
LaQue said Dr. Speller’s injuries, 


included fractured legs and other 


oken bones, were likely incapacitate 


for some time. 


Louis Hears Berry 


“Corrosion Engineering: Labo- 


aldress scheduled Dr. Berry, 
Evansville, Ind. the 


meeting with the Engineers’ Club 
the American Institute Chemical 


the Engineers’ Club, St. 


Dr. Berry discussed corrosion 


pipe protection, too, pays have 
experience your side. 

Pipe Line Service, you will find trained 
men who have been the job for many 
years. They understand corrosion problems 
and the modern methods required for 
dependable pipe cleaning, priming, coating 
and wrapping. 

This skill and experience are combined with 
precision equipment and uninterrupted 
“under roof” operation provide control 

factors that give you more 
for your money pipe 


protection PLS. 


PIPE LINE SERVICE 


Pioneers Steel Pipe Protection 
General Offices and Plant: FRANKLIN PARK, ILLINOIS 
Plants Glenwillard, Penna. Longview, Tex. Corpus Christi, Tex. Harvey, La. Sparrows Point, Md. 
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Three new technical practices commit- 
tees were approved members 
the Technical Practices Committee meet- 
ing St. Louis, April during the 


Ideas 


Improvements Given 


Exhibitors the 1950 NACE Confer- 
ence St. Louis were generally pleased 
with the results achieved and with ar- 
rangements during the conference. This 
point view, together with several con- 
structive criticisms and recommenda- 
tions for the 1951 conference Hotel 
Statler New York was developed 
meeting exhibitors and NACE of- 
ficials April last day the conference. 

Specifically approved were arrange- 
ments calling for afternoon symposia 
open 2:30. 

Numerous recommendations made 
the exhibitors included: 

cross-indexed guide exhibitors 
and products should provided. 

directory listing exhibitors and 
names booth staffs should 
vided. 

Booth numbering system should 
designed every booth’s number 
prominent. 

Direction signs should indicate 
booth numbers. 

All exhibit space one room 
preferable. 

Motion pictures are acceptable. 

Young engineers should 
cially encouraged visit the booths. 

Adequate advance publicity should 
provided for New York conference. 

Trade journals and technical publi- 
cations should sold space same 
basis other exhibitors. 

10. The price one two registra- 
tions should included booth price 
for staffs exhibitors. 

11. Exhibitors 
tered. 

13. Special attention will needed 
New York for admission exhibit 
pass only, and some provisions 
should made for issuance limited 
number passes exhibitors. 

analysis the 1950 exhibits pre- 
pared Seidel, chairman the 
1951 Exhibit Committee showed geo- 
graphical distribution exhibitors 
follows percentages: East 20, South 
Midwest (including Oklahoma) 33; 
Far West 


Officers and directors annual banquet, Sixth Annual Conference 
National Association Corrosion Engineers, St. Louis, Mo., April 4-7, 
1950, left right: Pearson, Sun Oil Company, Philadelphia, Pa.; 
Verink, Jr., Aluminum Co. America, New Kensington, Pa.; 
Tom Holcombe, Holcombe Stearns, Inc., Shreveport, La.; 
Mudd, Shell Pipe Line Co., Houston, Texas; Brown, Aluminum 
Company America, New Kensington, Pa.; McElhatton, Pan- 
handle Eastern Pipe Line Co., Kansas City, Mo.; Vance Jenkins, 
president NACE 1950-51, Union Oil Company California, Wilming- 
ton, Calif.; Mears, past president NACE, Steel 


Three New Technical Practices Committees 
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Officers and Directors Annual Banquet St. Louis, Mo. 


annual conference. They are: 

TP-16—Electrolysis and Corrosion 
Lead Sheathed Cable. Irwin Dietze, 
Dept. Water and Power, City Los 
Angeles, Cal., chairman. 

TP-17—Standardization Procedure 
for Measuring Pipeline Coating Con- 
ductances. Huddleston, Huddles- 
ton Engineering Co., Bartlesville, Okla., 
chairman. 

Corrosion Storage 
and Transportation Petroleum. 
Sharpe, Humble Pipe Line Company, 
Houston, Texas, temporary chairman. 


New Chairmen Named 


Changes chairmanships two com- 
mittees were announced: 

TP-4—John Pearson, Sun Oil Co., 
Newton Square, Pa. 

TP-13—F. Rohrman, University 
Colorado, Boulder, Colo. 

Mars Fontana proposed that tech- 
nical committees sponsor symposia 
next year’s conference New York. 
Plans two committees sponsor sym- 
posia were approved. 

The committee also agreed continue 
the use the Technical Committee Ac- 
tivities page and prepared 
schedule. 


Reports Are Discussed 

Publication reports and digests 
members the committee also was dis- 
cussed. The committee approved plans 
for publishing Central Office di- 
rectory membership which will 
sent all committee and sub-committee 
members. 

Noser, the group also acted favorably 
proposal request Central Office 
print and distribute copies minutes 
for all committee members. 


New Investigations Are 


Being Weighed 


Several reports work under way 
this committee were presented April 
St. Louis, Mo., during the sixth an- 
nual NACE conference. Attending the 
meeting were interested the cor- 
rosion oil and gas well equipment. 

Waldrip began his term the 
committee’s first vice-chairman. 

Ernest Kartinen, Signal Oil and Gas 
Co., Los Angeles, Cal., the Pacific 
Coast Sub-Committee, said many corro- 


ENGINEERS 


Parker, Plantation Pipe Line Co., Bremen, Ga. 


mittee 
Hagin: 


Co., Pittsburgh, Pa.; Berry, Servel, Inc., Evansville, 
Brannon, treasurer NACE, Humble Pipe Line Co., Houston, Texas; next 
Wachter, Shell Development Co., Emeryville, Calif., technical ture 
ment Co., Tulsa, Okla., exhibits chairman, 1950 conference; 
Casey, Jr., The Crane Co., Chicago, general chairman, 1950 con. jor 
ference; Murray, Cren-Ray Plastic Products Co., Midland, Mr. 
LaQue, The International Nickel Co., Inc., New York, 
Mars Fontana, Ohio State University, Columbus, Ohio; Dr. 


sion engineers that area were 
cerned over the sale and application 
“gadgets” which may prove ineffective 
actually accelerate corrosion attack 


Buchan, Humble Oil and 


ing Co., Houston, Texas, reported that 
the committee’s previous work testing 
alloys and the development inhibitors 
has reduced corrosion condensate 
wells but that problems encountered 
wells where the tubing was set 
ers demand attention. Mr. Buchan also 
more complete data lasting burgh 
Bilhartz, Atlantic Refining Co, group 
sub-committee studying high-pressure, 
high gas-oil ratio sweet oil 
Emeryville, Cal., was named the 
sub-committee study the type 
hydrogen sulphide condensate well 
Canada, field. 

under 

More Anode Tests 
thi 

the 

Aluminum, magnesium and zinc anode meet 
tests three members Technical thirds 
Practices Committee bell, 
Anodes were planned soon meeting 
the group April St. Louis. York 
members and guests were present 
hear reports tests now underway 
six members the committee. Some 
members participating current tests 
plan dig anodes for Writir 
the near future. 
Lyle Sheppard, Shell Pipe Corp, 


Houston, was appointed chairman 
anodes installed companies 

ating lines. 


Sta 
Che 


Third Year Inspections 
afte 
Reviewed TP-3 Meet 
Impressed Currents have tising 
Peabody, Ebasco Services, the 


Jackson, Miss., reported members 


Texas; 
ical Program 
ine & Equip. ; 
ence; 
1950 con. 
liand, Texas; 
York, 
Dr. 


med 


were con- 
lication 
ineffective 
and 
that 
testing 
inhibitors 
uchan also 
e to obtain 
ing corro- 


fining Co, 
ined his 
lis. 
pment 
well 
cer Creek, 


and registrants the committee meeting 
Louis, Mo., during the 
annual conference NACE. 
Paul Oliver, National Carbon Division, 
Union Carbide and Carbon Co., Cleve- 


land, Ohio, distributed reports com- 
mittee members prepared Karl 


Hagins, Colorado Interstate Gas Com- 
pany, Colorado Springs, Colo., com- 


tests now being conducted. 


Because tests now being made the 
project will completed 
next year the committee considered fu- 
ture plans, including anode installation 
operation marshy ground, back- 


fll methods and positioning ground beds 


jor efficiency. 
Mr. Oliver acted chairman the 


absence and the request Donald 
Bond, chairman. 


Plan Suspend 
Underground Tests 
Opposed Group 


tion the National Bureau Standards 


its program underground 


Corrosion Committee 


NACE meeting April during the 


1950 Conference St. Louis. The com- 


mittee adopted motion proposed 
Young, Institute, Pitts- 
its decision was requested and 
the facilities, advice and assistance the 


group offered NBS avoid discontinu- 
ing the stuclies. 
The resolution will presented the 


and officers members desig- 


nated otficers the committee have 
been instructed discuss with officials 


the bureau means for continuing the 


research. 
During the discussion preceding adop- 


the motion was pointed out 


that the bureau’s extended testing pro- 
has kept numerous specimens 


Are 


observation for long periods and 
Ae 
discontinuance now would mean the loss 


this experience. 


zine anode 

Galvanic 
ouis. Ten 
present 
ee, Some 
rrent tests 


Corp, 
rman ot 4 


data 


Aeet 


The new constitution and by-laws 
the committee are apparently going 


the approval the requisite two- 
thirds the membership, Camp- 


secretary, reported. 

Tour, Sam Tour, Inc., New 
York City, was elected president, and 
Godard, Aluminum Laboratories, 


Kingston, Ontario, Canada, was 


vice-president. 

Numerous reports, submitted 
later, were made delegates 
the corrosion activities 
their respective organizations. 


Standing Committee 


Chairmen Are Named 


The new board directors NACE 
1950-51 held its first meeting the 


echnical 
ydes for 
results 
nelusions 
hed the 
members 


Named members standing commit- 
tees were: 


Thomas Kelly, chairman, adver- 


committee. 
Noppel, renamed chairman 


} . 
policy and planning committee. 


Mars ntana, renamed chairman 


the practices committee. 
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Ivy Parker, renamed chairman Changes will made soon possible 
the publications committee. the monthly list “Directory Re- 

Norman Hackerman renamed chair- and Sectional Officers.” 
man the education committee. 

The board agreed the next meeting 
the executive committee would held 
June July, probably Chicago St. Metals Division 

and place deter Moves Netherlands 

The secretary, Campbell, was 
authorized select date with few 
conflicts with other organizations feas- 


Central Institute for Material Re- 
search (CIMO) Metals Division, has 
ible recommended for the moved from Nieuwe Laan 76, Delft 
meeting the association Galveston, Lange Kleiweg 22, Rijswijk, between 
Texas, preferably the first half Delft where other divi- 
March sions CIMO are also located. 

Mailing address Box 49, Delft. 
Telephone number 2490, Delft. 

Changes officers, changes ad- 
dresses officers should brought Members NACE from California 
the attention Central Office secre- the St. Louis Conference attended 
taries NACE regions and sections. luncheon there April 


the 


Booklets 


CHROMATES 


Mutual Chemical Company has available wide list pam- 
phlets describing applications which chromates have been 
used effectively various industries. Listed below are four 
the newest booklets which are available without obligation. 


MUTUAL CHEMICAL CO. AMERICA 
270 Madison Ave., New York 16, 


Please send free copy the pamphlets checked below: 


Serial No. Corrosion Inhibitors for Internal Combustion 
Engines.” 


Serial No. Inhibitors Recirculating Water Systems.” 


Serial No. Inhibition with (In the Oil and Gas 
Industries). 


Serial No. Technically Important Hexavalant Chromium 
Compounds.” 


7 
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Committee Reviews Publication Exchange Policy 


the NACE abstract committee 
asked cross-index the material for 
umes through and the editorial 


The annual meeting the publications 
committee St. Louis was attended 
Dr. Ivy Parker, chairman, Dr. 
Alquist, Miss Marguerite Bebbington, 
The meeting was held two sessions. 

Numerous items the 
cluded. 


The concensus the committee was 
that exchanges Corrosion for other 
periodicals, publications for other publi- 
cations and technical committee reports 
for reports other groups and associa- 
tions would have considered each 
case its merits and that the commit- 
tee would undertake screen the cur- 
rent exchanges for unneeded 
periodicals, and keep members the 
committee advised the future when 
exchange was under consideration. 


Many Requests Made 


The committee acted instructions 
from the board directors given April 
when Campbell, executive-secre- 
tary asked for decision the board 
relative exchanges all kinds for 
NACE publications. Mr. Campbell said 
that there was growing number 
requests for exchanges with 
for other periodicals, and for free re- 
view copies NACE publications. 
asked that given some assistance 
making decisions whether not 
these requests should honored. 

Dr. Parker, during the publications 
pointed out that considerations addi- 
tion the intrinsic worth the publi- 
cations received exchange for NACE 
publications should considered. 
many cases, she said, the value the 
tions into the hands organizations 
would far greater value the 
association than anything 
ceived return. 

Mr. Stauffacher, pointing the ex- 
periences his company the purchase 
equipment, expressed the opinion that 
many manufacturers either were totally 
unaware certain bad practices corro- 
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sion-wise, chose ignore the lessons 
mitigation already well known. Dr. 
Alquist, the same area, expressed the 
belief that many articles pointed 
value specific industries were never 
seen persons those industries be- 
cause periodicals serving those indus- 
tries failed take advantage the op- 
portunity reprint material from Cor- 
ROSION that would beneficial. 

Dr. Parker then said that the problem 
appeared one which could con- 
sidered logically the Inter-Society 
Corrosion Committee and that she would 
undertake into with the com- 
mittee. 


Correspondent Problem 


The proposal person England 
who offered for fee his services 
translating foreign-language articles 
corrosion for publication 
tentatively was considered unac- 
ceptable until further details are avail- 
abie. Miss Bebbington expressed the be- 
lief this service would redundant with 
the existing abstract publication. 


Standards Considered 

The managing editor, Norman 
Hamner, was instructed consider 
set standards for periodicals estab- 
the American Standards Asso- 
ciation with the view recommending 
adoption rejecting the various stand- 
ards proposed and prepare report 
the problem for consideration the 
committee. Changes, made, will not 
become effective before January, 1951. 

News association doings will 
indexed separately the contents page, 
beginning with the May, 1950 issue, 


5-Year Index 

Proposal Mr. Hamner for the form 
the proposed 5-year index the 
technical material published Corrosion 
was tentatively approved the com- 
mittee. draft the proposed form 
submitted committee members 
for consideration. approved, members 
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view committee for material 
The proposed index would 


using the first two places the NACE 


abstract index the horizontal 
with the article titles, and authors 
the vertical ordinate. 


time schedule for the completion 


the index was proposed. 


draft the revised rules for 
and publication technical 
NACE prepared his 
draft will circulated among member 
the rules committee 
committee for comment before final 
ceptance. 


Members the publications 


tee also will sent copies the revised 
abstract index which will compiled 
the abstract committee. Miss 
ton’s committee has reached decisions 
the remaining obstacles presentation 
the complete index. 

Complying with instructions the 
board directors, was reported that 
future publications NACE a!! will bear 
their front cover the association 
emblem. 


future publications technica! 


committee reports was approved. 


NACE MEMBERS 


You Change Addresses 
You Change Company 
You Change Positions 


Please notify the Central Office NACE, 
919 Milam Building, Houston Texas, 
that you will get CORROSION with- 
out delay and that association records 
can kept abreast your progress. 


THANKS! 


Members Technical 
Practices Committee 
Corrosion and Gos 


their meeting during the 
Sixth Annual Conference 
the 
tion 
April 4-7, 1950 Seated 
the far end the toble 
facing the camera are 
Zajac, Shei! Oil 
Houston, 
Waldrip, 
Houston, 
and vice-chairman 
tively. 
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May, 1950 GENERAL NEWS CORROSION INTEREST 


Section and region secretaries are 


olicy Nine Topics Listed for Gordon Research urged use forms provided NACE 


for reporting meetings and attendance 


will Conference Corrosion July 24-28 meetings Central Office and Corrosion 


Nine topics have been scheduled for 
Volume 


during the Gordon Research 
Colby nior College, New ondon, 


merly known the Gibson Island Re- 
Conferences, sponsored annually copy the provisional program for 

for the Third World Petroleum Congress 
July September 1951, has been received NACE. Aim 

Parks, director; and technique the petroleum industry. 


final Fink, tional meetings. All scientific contribu- 
tions will sent the members 
Measurements Corrosion printed form before March 1951. 
July Uhlig, Poten- the meeting the general reporter will 


lecisions Interface Potentials.” mitted, after which these will put 
ported July Brown, Polarization. subsection devoted materials, 

pages Galvanic Compton, the program includes statement that 


practices Coated and Inhibited discussions and conclusions 
will published for each section and 
July Pearson, Summation: copies these will available for 
“The Working Electrode Corrosion guilders per volume. Subscription 
Processes. the congress guilders for mem- 
bers and for ladies accompanying 

Proceedings Issued them. 


The Gordon Research Conferences Numerous industrial excursions are 
were established stimulate research contemplated coal mines, oil refiner- 
universities, foundations and laboratories, steel works, docks and 
trial laboratories. Meetings are informal, harbors, besides tourist excursions. 


and sufficient time available for dis- Organization committee for the con- 
Texas, cussion. Meetings are held mornings consists Tuyl Schuite- 
evenings, with the exception Friday maker, chairman; Schiefer- 


evenings, and afternoons are free for decker, vice-chairman; Beukers, 
recreation participation discussion Zwartsenberg, secretary. 
groups. 

hoped each conference will 
tend the frontiers science fostering 
afree and informal exchange ideas 
between persons actively interested 
the subjects under discussion. The pur- 
pose the program not review the 
known fields chemistry, but primarily 
latest developments, analyze the signifi- 
tance these developments and pro- 
voke suggestions the underlying 
and profitable methods ap- 


records 
progress. 


for making new progress,” Mr. Only Federated: gives you magnesium anodes with: 
publications are prepared ema- Integrated Core ... electro-galvanized, full-length, spiral-wound 
from the all strip core perfectly bonded the magnesium alloy assures con- 
formation presentec may not ye usec 
specific authorization the operation. 
mittee Silver-Soldered Lead Wire Connections for lasting, non- 
George Parks, Director, corrosive connections with low resistance. 
State College, Kingston, Rhode Island, Shape and Weight Your for maxi- 
From June September 1950, mum efficiency. Stock sizes also: sq., sq., and sq., lengths 
shire 
i) 
Federated also supplies PACKAGED ANODES 


v. m= ‘Jilice, Washington, D.C: AMERICAN SMELTING AND REFINING COMPANY + 120 Broadway, New York 5, N.Y. 


Informative Papers 
Zinc Industry Are Given 


Several informative papers interest 
the zinc industry were delivered the 
32nd annual meeting the American 
Zinc Institute, St. Louis, Mo., 
April 11, 1950. 

Among the remarks corrosion inter- 
est reported were the following: 

Freeman, Jr., Technical Man- 
ager, The American Brass Co.: When 
experience over the years showed Yel- 
low Brass pipe subject dezincification 
and failure corrosion more corro- 
sive waters, Red Brass, nominal com- 
position percent copper and per- 
cent zinc, was found have greatly su- 
perior corrosion resistance and was rec- 
ommended and used place the alloy 
higher zinc content. 

tings for copper tube has had even 
greater influence, and, fact, brought 
about revolutionary changes the water 
supply systems for homes well 
larger buildings. result this de- 
velopment, Yellow Brass pipe has been 
abandoned and Red Brass used only 
commercial monumental structures 
where its superior corrosion-resistance 
required. 

White, Technical Director, 
Granite City Steel Company: Cold re- 
duction tin plate replaced the costly 
pack rolling method eight years. Elec- 
trolytic tin plate eight years accounts 
for percent all tin plate made. Con- 
tinuous galvanizing sheets progress- 
ing rapidly that will not need eight 
years see the process general use. 

Now that efficient methods have been 
worked out for galvanizing sheets, 
would seem natural expect that addi- 
tional new lines will put operation 
soon the automotive demand (for 
cold rolled sheets) satisfied. Perhaps 
galvanized sheet production will again 
equal cold rolled sheet production. 

Kenly, Manager, Metal Divi- 
sion, The New Jersey Sales Co.: 
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the very early days the die casting 
industry little attention was zinc 
alloys. However, because many castings 
showed perverse and alarming tend- 
ency crack and crumble after few 
years’ service, far thinking members 
the industry developed the presently used 
Zamak alloys. 

The American Zinc Institute and 
American Die Casting Institute got to- 
gether have Maxon, The New 
Jersey Zinc Company, the Canal 
Zone representative both institutes. 
Armed with weapons against the preju- 
dice against zinc die casting the zone, 
Mr. Maxon met with cooperation from 
the people there and left with knowledge 
the Canal Zone authorities were con- 
vinced they could order zinc die castings 
against existing government specifica- 
tions and assured their perform- 
ance. 


ASTM Annual Meeting 
Set Atlantic City 
During Week June 


Six symposia have been announced 
far for the 53rd Annual Meeting the 
American Society for Testing Materials 
Atlantic City the week June 
Symposia likely especially cor- 
rosion interest include: Effect Sigma 
Phase the Properties Metals 
Elevated Temperatures, Corrosion and 
Erosion Gas Turbine Materials, The 
Role Non-Destructive Testing the 
Economics Production, and Identifica- 
tion and Classification Soils. 

Many other papers also will pre- 
sented dealing with cementitious mate- 
rials, plastics, timber, aluminum and fer- 
rous metals. 

During the week hundreds technical 
committees will complete work stand- 
ards and report research development. 

The Ninth Exhibit Testing Appar- 
atus and Related Equipment will 


3523 Lamar Ave.—P. Box 14, MEMPHIS TENNESSEE 


Complete Service for Elevated 


Water Tanks— 
NATION WIDE SERVICE— 
Years Experience 


KEEP THE SAFETY FACTOR 
YOUR TANK THE DIXIE WAY 


welding seams, pits and rivets which gives riveted tank 
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15% more Safety Factor than had when built. rivets 


the Silent Watchman removed, water supply maintained while work progress. 


completely re-conditioned jobs, the painting guaranteed for five years, repairs guaranteed 
for ten years, provided the tank painted every five Yearly inspection, making all ad- 
justments, any, without additional cost. 
Write for Free Copy Publication 
SOUND PRINCIPLES WATER TANK MAINTENANCE and TANK TALK 
Riley 
DIXIE‘S NATION WIDE SERVICE SATISFIES 
Copyright 1949 
lees THE LARGEST ORGANIZATION OF ITS KIND GIVING SAFE MAINTENANCE AT LOW COST 


progress well the society’s 


photographic exhibit. 
The 1950 Marburg Lecture 


ards, spectroscopy 


and analysis materials. 


Canadian Group Studies 
Two Corrosion Projects 


given Dr. Wallace Brode, 
director the National Bureau 


The Protective Coatings 


the Chemical Institute Canada 


cussed the March meeting 
the institute Montreal the 


ity conducting literature search 
galvanic corrosion, the findings 


tive the division the 
corrosion conditions and means 
overcoming them Canadian 
plants. 

The division recently held one-day 
symposium which five gaye 


papers on corrosion and cori 
vention. 


Electroplaters’ Meeting 
Scheduled for June 12-15 


Two sessions smoothing and 


ing processes one 
research programs, one mechanical 


finishing methods and general 


session are scheduled for the 37th An- 
nual Convention the American 
troplators’ Society and Interna- 
tional Conference 
(in collaboration with the Electrodepos- 
itors’ Technical Society Great 
ain). The meeting will held June 12- 
15, 1950, Hotel Statler, New York 


Members the National Association 
Electrotypers and Stereotypers 


been invited participate general 
topics session. 


Thermodynamics and 
Kinetics Committee 
Hold Meeting Italy 


sion pre 


The second meeting the 


Electrochemical Thermodynamics 


Kinetics will held September 


1950, Milan and Pallanza, 
Prof. Roberto Piontelli Milan 

Politechico charge arrangements 

Inquiries may addressed him, Dr. 


Van Rysselberghe, 
Oregon, Eugene, Oregon, 
Marcel Pourbaix, University Brussels 


Belgium. 
ate 
The committee was formed facilitate 

and promote international 


investigations 
modynamics and kinetics. 

The Managing Editor 
graphs considered suitable 
the covers the magazine. 
photographs together with 


captions and release for the 
Office. 


For 


GENERAL NEWS CORROSION INTEREST 


y’s 


testing 


idies 


Only mils thick but 10,000 volts strong 
meeting 
search 
ngs to be i 
the 
ical 


4 


Just strip seconds 


Seals out moisture, soil acids, and weather 


One-day 
gave 


ing 

12-15 

POLYKEN Corrosion Protection oating 

one on 

topic 

Here’s better, easier way 

protect pipe from corrosion! It’s 

) Leposi lol 

POLYKEN Corrosion Protection Coat- No. 882 BLACK and 

rreat 

carrying its own adhesive. ecause 

pers have complete itself, un- 

general 


rolled and applied quickly, simply, Check These 


permanently, without heat, flame, 


solvents greases! When applied, 
stretches, providing lasting 


ADVANTAGES! 


compression against the pipe. 
POLYKEN has been job-tested for 
these and many other jobs: repair- Applied cold seconds! It’s oriented polyethylene 
ing holidays, covering corrosive “hot Water Vapor Transmission Rate: 
him, pipe, reinforcing side, sag and over- hours continuous immersion plastic normal operating 
bends, and coating small diameter 10,000 volts dielectric strength temperatures 
pipe. Above ground below, Insulation Resistance: greater Protects pipe above 
facilitate impervious corrosive forces. than megohms underground 
Heration 
ther- 
Free Sample 

and engineering data drawn from 
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Corrosion Material Included Several ACS 
Papers Presented Houston March 26-30 


Several papers presented during the 
117th Meeting the American Chem- 
ical Society Houston, Texas, March 
26-30, 1950, included material cor- 
rosion interest. Over 1800 registrants 
attended the meeting. 

Divisions the society presenting 
papers Houston included analytical, 
biological, education, literature, colloid, 
gas and fuel, industrial and engineering, 
petroleum, and water, sewage and sani- 
tation chemistry. 

The paper “Conditioning Water for 
Secondary Recovery Oil the Ap- 
palachian Fields,” Joseph Breston, 
Laboratory Director, Pennsylvania 
Grade Crude Oil Association, Bradford, 
Pa. brought out the importance treat- 
ing water prevent corrosion lines 
carrying the water from 
basin the injection well. Removal 
metal this case not critical 
the contamination the water with cor- 
rosion products which would obstruct 
passage recovery water through the 
fine pores oil sands. 

Propeller Coatings 

kol Corp., described flame spraying 
technique used application rubber 
protective coatings propellers Navy 
ships both for resistance corrosion 
and erosion, their paper “Review 
the Status Polysulfide Polymers.” 

Roberts, Bakelite Division, Car- 
bide and Carbon Chemicals Corp., re- 
viewed development application 
recently developed material 
ethylene Resins.” 

Wright, 


Carbide and Carbon 


Chemical Div., discussed development 
another group protective coatings 
the paper Phase the Petrochemi- 
cal Industry, Vinyl Resin Manufacture,” 
which prepared with Pitzer 


This free bulletin describes the easiest, surest method 
finding out if, where, and how badly electrolytic corrosion 
attacking underground pipes and metallic structures. 

Bristol Electrolysis Recorders give continuous, perma- 
nent records electrical values involved electrolysis 
surveys convenient form for study ...so that you can 
locate dangerous conditions before failure occurs. 

Especially constructed for portable use. Weatherproof 
case. Standard for much years with leading utili- 
ties and electrolysis engineers. Send coupon. 


BRISTOL 


INSTRUMENTS 


the same organization. pointed out 
the resins may blended produce 
varying properties, because the chloride 
hard, strong and chemically stable 
while the acetate soft and adherent 
smooth surfaces. 


Gas Storage Proposal 

Storage heating gas liquid 
meet emergency demands can devel- 
oped through use new autothermic 
cracking process, according Dr. 
Deanesly and Dr. Watkins 
Universal Oil Products Co., Chicago, 
Ill. This information was contained 
paper presented Thursday, March 30, 
a.m. during the 117th Nation meeting 
the American Chemical Society 
Houston, Texas. 

The autothermic process described 
uses propane, another volatile petro- 
leum hydrocarbon and air. The two ma- 
terials are heated separately over 1000 
degrees tubular heat exchangers, 
mixed and then allowed 
gether for few hundredths second 
brick-lined stove. The partial com- 
bustion some the propane provides 
heat which converts the remainder into 
smaller molecules gas. The product 
gas from this reaction cooled pass- 
ing back through the heat exchangers, 
where preheats the feed streams 
air and propane. 

“In this way gas low density and 
good burning characteristics produced 
equipment relatively low capital 
cost. efficient heat exchange and in- 
sulation the heat losses are almost neg- 
ligible, the overall thermal yield the 
process being better than percent,” the 
paper said. 

The operation can conducted under 
pressure the gas can delivered into 
distribution lines without installation 
gasholders and recompression. 


STATE 


THE BRISTOL COMPANY 
136 Bristol Road, Waterbury 20, Conn. 

Please send bulletin Bristol Electrolysis Recorder. 


NAME 
CITY. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


26-Year Formula Index 
Being Prepared 
Chemical Abstracts 


26-year Collective Formula 
Chemical Abstracts preparation 
ering the period 1920-46. Plans are 
made issue collective formula 
least 10-year intervals the 
paralleling other collective index periods 
The proposed books expected com. 
prise about 3000 pages. 

Chemical Abstracts,” Cran 
Chemical Abstracts, Ohio State 
sity, Columbus, Ohio, Febrvary, 
Chemical and Engineering 
history previous abstracts outlines 
some the plans for 
including the manner 
indexes are compiled. 


Whe 

Instrument Society 
pling 
Convene September 


The Fifth National Instrument joint 
ference and Exhibit will held cum 


tember 18-22, 1950. Five days 
can Institute Physics, Industrial Regu. spec 
lators Division the ASMF, Institute 
and National Telemtering Forum. 
for 


New Correspondents for 
Corrosion Are Named 


New correspondents 
Magazine have been named follows 
Dr. Ivy Parker, Editor 
Engineering Co., Bartlesville, 
—Petroleum Production and Pipe Lines 
Telegraph Co., New York, 
phone, Telegraph and Radio. 
Larson, Illinois Water Survey, 
Urbana, and Salt 


Uses for Gallium Sought 


Gallium, byproduct lead 
extraction Missouri, Kansas and 
homa, being offered for sale 
Commercial uses for the meta! are being 
and boils 3500 degrees. Its only ZIP 


far for conversion into radioactive 

isotope which has been used make flan 

clu 

Permanent Test Sites 

eight permanent test sites 
research work replace about 
sites formerly used reported 
January ASTM Bulletin 
can Society for Testing 
work being coordinated AST) 


Advisory Committee Corrosion. 


| 
5 
q 
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Index 
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ula indexes 
the future 
lex periods 
ted to com. q 
Plans 
Crane 
Univer. 
ives 
outlines 
indexes, 
ch these 
Where desirable sectionalize main for the 
application electrolytic protection—or wherever in- 
joints are indicated—Dresser Insulating Cou- 
plings, 39, provide ultimate protection lower 
cost. There exact pipe fitting required and the 
joint costs but fraction the cost more 
held cumbersome insulating methods. 
advantage that Style 39’s with pipe 
stop bead removed can cut into existing mains with 
minimum trouble and expense. Gaskets are 
drawing, with protective plastic skirt where line 
contents might affect rubber compounds. 
Sizes through 30” and up. Also reducing sizes 
for going from steel CIP. 
for 
CORROSION 
AS follows | 
Lines | 
phone AY | 
Survey, Fast bonding. Preformed Dresser Bonds and 
second chemical welding method make homoge- 
Dresser ZIPCOATS com lete neous weld area, eliminate surface contact vari- 
ables. Save 50% cost bonding. Compact 
are being 
degrees Installed 1/10 the time takes, coat joint, 
only use give sure protection, superlative dielectric 
strength. Simply zip them like jacket. There’s 
heating, hauling messy application hot 
stuff; danger from fumes burns. Three types: for 
joints and for the straight run pipe, in- MANUFACTURING DIVISION 
cluding welds. Write for literature. 
Headquarters: Bradford, Pa. (One the 
Dresser Industries). Sales Offices: New York, 
Philadelphia, Chicago, Houston, San Fran- 
the cisco. Canada: 629 Adelaide Street, 
This Toronto, Ontario. 
ASTM 


on. 
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ZIVCOAT is a Trademark of Dresser Manufacturing Division 


NACE 


NEW AND REINSTATED 


MEMBERS 


AND ADDRESS CHANGES 


NEW AND REINSTATED MEMBERS 
(Changes Through March 24, 1950) 


CALIFORNIA 

BOWEN, JAMES V., General Petroleum Cor- 
poration, P. O. Box 2122, Terminal Annex, 
Los Angeles 54, California. 

BARNSHAW, CHARLES 6&., Pacific Gas & 
Electric Co., 102 Clay St., Oakland, Cali- 
fornia. 

FRASER, JOHN P., 1845 Berryman S&t., 
Berkeley 3, California. 

SMITH, VAUGHN R., California Research 
Corp., 576 Standard Ave., Richmond, Cali- 
fornia, 


DELAWARE 


PETERSON, ERLE V., E. I. du Pont de 
Nemours & Co., Inc., du Pont Export Sta- 
tion, Eng. Res. Lab., Materials of Con- 
struction Section, Wilmington, Delaware. 


ILLINOIS 

FREDENBURG, CHARLES W., Tank Lining 
Corp., 3227 South Shields Ave., Chicago, 
Illinois. 

HARTWELL, RICHARD R., Research Dept., 
American Can Co., 11th Ave. & St. Charles 
2d., Maywood, Illinois, 

JACOBEK, WARREN G., 641 S. Elgin Ave., 
Forest Park, Illinois. 

KOPPL, FREDERICK, James G. Biddle Co., 
Suite 602, 20 West Jackson Blvd., Chicago 
4, Illinois. 

LARSON, JOHN A., Rust-Oleum Corp., 2425 
Oakton St., Evanston, Illinois. 

SCHEIBELHUT, CLEMENT H., Sinclair Re- 
fining Co., 400 East Sibley Blvd., Harvey, 
Illinois. 

TERRILL, J. MARK, Quartex Corp., 1357 
Sedgwick, Chicago 10, Illinois. 

WISE, ROBERT S., National Aluminate Corp., 
6216 West 66th Place, Chicago 38, Illinois. 


KANSAS 
ADKINS, DAVID F., Cities Service Gas Co., 
212 N. Market St., Wichita, Kansas. 


LOUISIANA 
ROHRMAN, ROBERT W., 394 Parish Rd., 
Maplewood, Louisiana, 


ASSOCIATION CORROSION 


MICHIGAN 


HASKINS, FRANK D., General Motors In- 
stitute, 3rd and Chevrolet Avenues, Flint, 
Michigan. 

WASCO, JOSEPH, Dow Chemical Co., Mid- 
land, Michigan. 


MISSOURI 


COATS, SANFORD C., Tnemec Co., Inc., 3122 
Roanoke Rd., Kansas City, Missouri. 
FLEMING, TOM L., American Telephone & 
Telegraph Co., 522 Olive St., St. Louis, 
Missouri. 

KRUSZYNSKI, EDWARD A., Carter Carbure- 
tor Corp., 2840 North Spring Ave., St. 
Louis 7, Missouri. : 


NEW YORK 

DANSER, JOHN W., American Telephone & 
Telegraph Co., 195 Broadway, New York 
7, New York. 

NICHOLSON, C. T., Buffalo Niagara Electric 
Corp., Office Library, Electric Bldg., Buf- 
falo 3, New York. 

QUINLAN, JOSEPH FRANCIS, Chemical Sec- 
tion, Works Laboratory, General Electric 
Co., Schenectady 5, New York. 

SAUL, EDGAR R., New York Telephone Co., 
140 West St., New York 7, New York. 


OHIO 

BAKER, GERALD ARTHUR, 2032 Abington 
Rd., Cleveland 6, Ohio. 

DAVENPORT, JOHN A., Corps of Engrs., U. 
S. Army, Office of the Div. Eng., Ohio 
River Div., 636 U..8. 0. O. Box 
1159, Cincinnati 1, Ohio. 

SNASHALL, EARL H., Ohio Fuel Gas Co., 
99 N. Front St., Columbus, Ohio. 

WIEGERS, CONRAD L., Combustion Equip- 
ment & Insulation Co., 2301-5 Pittsburgh 
St., Cleveland, Ohio. 


OKLAHOMA 
NELSON, HARRY, Cities Service Pipe Line 
Co., Bartlesville, Oklahoma. 


PENNSYLVANIA 

CALDWELL, JOHN C., H. C. Price Co., 
Somastic Div., P. O. Box 6120, Bustleton, 
Philadelphia 15, Pennsylvania. 

CRONEY, SAMUEL I., The Atlantic Refining 
Co., P. O. Box 7709, Philadelphia, Penn- 
sylvania. 

DAUGHERTY, JAMES G., Susquehanna Pipe 
Line Co., 1608 Walnut St., Philadelphia 3, 
Pennsylvania. 

FISHER, EARL E., Gulf Oil Corp., Girard Pt., 
Philadelphia, Pennsylvania. 

McCUTCHEON, C. ALAN, Apt. 104-B St., 
Davids Park, St. Davids, Pennsylvania. 

MUNROE, D. D., Thompson & Co., 1085 Alle- 
gheny Ave., Oakmont, Pennsylvania. 

O’CONNOR, JAMES R., Texas Eastern Trans- 


mission Corp., P. O. Box 32, Downing- | 


town, Pennsylvania. 


Cathodic PROTECTION 
More Than Equipment 


You can purchase good cathodic protection equipment from 
many reputable manufacturers anodes, rectifiers, etc. 
But that’s only half the answer rust and corrosion prob- 
lems. The rest technical skill the application 
cathodic protection equipment and theory. 


Electro Rust-Proofing has, your disposal, trained staff 
corrosion specialists ready give each problem the 
individual attention required for successful solution. Why 
not write today? There’s obligation. 


ELECTRO RUST-PROOFING J.) 


BELLEVILLE NEW JERSEY 
REPRESENTED PRINCIPAL CITIES E-11 


ENGINEERS 


STEVENSON, KENYON, JR., 3414 North 
St., Philadelphia 40, Pennsylvania, a 
WILLIAMS, THOMAS P., Johns-Manville 
Corp., 1617 Pennsylvania Blvd., Philajs 
phia Pennsylvania. 


TEXAS 
CAHILL, Joe L., c/o Lamar Hote 
Texas. 
EBBS, EDWARD L., Tidal Pipe Line 6 
Box 1404, Houston, Texas. , 
FOGLE, HOWELL P., Standard Pipeprote:. iim 
tion, Inc., 3766 Plumb, Houston, 
KLINGER, JOHN C., Pipe Line 
Pipeliner, 101 West Alabama, Houston ; . 
Texas. 7 
LOVOI, FRANK J., Sinclair Refining Co, 
McANNENY, ADRIAN W., 7125 Sidney & 
Houston Texas. 
MORGAN, T. A., Gulf Coast Pipe Coating 
Corp., P. O. Box 2091, Houston, Texas “ft 
NEAL, ROBERT W., Stanolind Pipe Line (o, 
Box 1410, Fort Worth, 
OSTERLOH, FREDERICK V., Freeport su. 
phur Co., P. O. Box 203, Freeport, Texas ii 
SCHMUCK, HOWARD K., JR., Haynes Stejlit, 
Div., Union Carbide & Carbon Corp., §11j 
Harrisburg Blvd., Houston 1!, Texas 
TAYLOR, WALTER E., Gulf Coas: Pipe (oq: 
ing Corp., Box 2091, Houston, 
THORPE, VINCENT A., Ethyl-Dow 
Co., Freeport, Texas. 
WEBER, PAUL P., Grip-Tite Menufacturin 
Co., P. O. Box 45, Marshall, Texas, 
WHEELER, LIONEL HARRIS, Houstoy 
Equipment Co., Inc., 5513 Clinton Drive 
Houston, Texas, 4 
WILSON, BERT, Andrew Brown Co., Po 
Box 246, Irving, Texas. 


FOREIGN 
de MINJER, CLARA HENDERINA, c/o Bit 
theek-Centrale, N. V. Philips, Gloeil 
penfabrieken, Edindhoven, Ho!land, 


CHANGES ADDRESS 


(Old Address Follows New Address in Parenthesis) 


CALIFORNIA 

CULLEN, THOMAS G., Passonns-Hutcheor 
Co., Las Vegas Rd., 
(Rust Oleum Corp., 21 Las Vegas Ri. @ 
Orinda, California.) 

DUIM, ALBERT R., Mission Appliance Corp, @ 
Hyde Park Station, Los Angeles 43, Cali-§ 
fornia. (Mission Appliance Corp., 12611 8 
Crenshaw Blvd., Hawthorne, California) 

KETCHAM, BROWER, Brower Ketcham Dis @ 
tributor, 915 Franklin St., San Francisco @ 
9, California, (Shreve Bldg., 210 Post St, 
San Francisco 8, California.) a 

KING, FREDERIC C., 3700 W. 190th St, 
Torrance, California. (General Petroleum @ 
Corp., P. O. Box 114, Torrance, California) @ 

LENNOX, WILLIAM R., 75 Monterey Rd 
South Pasadena, California. (Firma Joho 
G. Eman, Nassaustraat, (Oranjestad, 
Aruba, N. W. I.) 

PENDERGAST, HUGH W., 1318 N. Laure a 
Ave., Los Angeles 46, California. (1318 \. @ 
Laurel Ave., Los Angeles 48, California.) de 

WOODRUFF, WARREN E., Technical Service 
Co., 400 Fairview Ave., Arcadia, Cali- 
fornia. (2425 Gundry Ave., Long Beach 
California.) 

GEORGIA 

SULLIVAN, DAVID N., Electro Rust-Proofing 
Corp.-N. J., 68 Peachtree St. N. Wi 
Atlanta, Georgia. (1375 Normandy Drive i 
N. E.) 

ILLINOIS 

MAURER, ROBERT F., Shell 0! Co., P. 0. 
Box 262, Wood River, Illinois. (Shell 0" 
Co., Inc., Wood: River Refinery, Box + 
Wood River, Illinois.) er 

MOYER, GEORGE H., Standard Varnis 
Works, 10505 Maplewood Chi 
43, Illinois. (2600 Federal Street, Chicas 
16, Illinois.) 

Chicago 49, Tlinois. (United Chromium 


Inc., Oglesby Ave., 
Illinois, ) a 
MISSISSIPPI 
JAMES, H. E., } ippi Power Light 
Jackson, sissippi. (88 Nor’) Main 5 Bat 
Memphis, Tennessee.) 
Ete 
MISSOURI for 
Cabool, Missouri. (6509 
cago 31, for 
NEW JERSEY 
salt 


MEAD, WILLIAM J., 113 Longvi «Lt 
ton Park, West Orange, New 
William Mead, 0-960326, 
Service Co., Army Chemical ( ter, Mar: 

land.) 
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Pipeline Enamel 

Millwrap Enamel 

A.A. Enamel 

Asbestos Felt 

Materials for Special Uses 


The trade name Barrett* Enamel designates plasticized enamel for 
protecting oil, natural gas, and refined product lines. not affected 
exposure the bitterest cold, most torrid heat. will not crack 
—20° F., nor flow 160° Because withstands this wide range tem- 
perature, makes satisfactory pipe protective work possible any season. 


May, 1950 


PROD 


A.A. ENAMEL 


Like other Barrett* coal-tar enamels, Barrett Enamel non- 
absorptive, non-porous, and retains its dielectric properties without regard 
soil conditions. forms strong, flexible shield against corrosion, and also 
withstands stresses produced pipe movements backfill consolidation. 


Above: Midwinter Pennsylvania—Barrett Enamel will not crack 
right: Midsummer the Arizona desert—Barrett Enamel will not flow, even 160° 


FOR CORROSION ENGINEERS 


Barrett coal-tar materials for special uses are all dependable, durable and economical. 
Eternium* Paint for exposed metal work. CA-50 Heavy-Duty Cold Application Coating 
for concrete and metal exposed extremely corrosive conditions. Marine Enamel for 
ships, and off-shore service vessels. Service Cement and Pipeline Fabric 

for field joints—no torching required. Asbestos Pipeline Felt for soil stress shield. 

Tank Bottom Compound for sour crude storage. Paint for exposure 

salt water spray conditions. 


THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*Reg. U. S. Pat. Off. 


fa ynes Stelli 
A. c/o Biblio. 4 


OXLEY, GEORGE W., Standard Oil Develop- 
ment Co., P. O. Box 121, Linden, New 
Jersey. (Standard Oil Development Co., 
1115 Galloping Hill Rd., Elizabeth 3, 
New Jersey.) 


NEW YORK 

DAVIDSON, JAMES L., JR., Long Island 
Lighting Co., P. O. Box 178, Garden City, 
New York. (Long Island Lighting Co., 
Oxford Bldg., 3rd Fl., Garden City, New 
York.) 

LANG, FRANCES S., 204% W. 13th St., New 
York 11, New York. (Atomic Energy Com- 
mission, New York University, Washing- 
ton Square, New York, New York.) 

NOLAN, VINCENT J., National Carbon Divi- 
sion, Union Carbide & Carbon Corp., 30 E. 
42nd St., New York 17, New York. (Na- 
tional Carbon Company, 30 East 42nd St., 
New York, New York.) 


OHIO 
FLOCKE, FRANK G., The Thornton Co., 6901 


Morgan Ave., Cleveland 27, Ohio. (Cleve- 
land 4, Ohio.) 


OKLAHOMA 


LIGGETT, ERNEST J., 1701 E. 7th St., Tulsa, 
Oklahoma. (Johns-Manville Sales Corp., 
Box 2239, Tulsa, Oklahoma.) 

MIMS, LEWIS, 510 Ritz Bldg., Tulsa, Okla- 
homa. (Petroleum Equipment, Inc., Box 
887, Tulsa, Oklahoma.) 

RODDY, DAVID F., The Texas Pipe Line Co., 
Box 2420, Tulsa, Oklahoma, (The Texas 
Pipe Line Co., R. F. D. No. 3, Denison 
Texas.) 


PENNSYLVANIA 
TATOR, KENNETH, Montour Street Exten- 
sion, Coraopolis R. O. 4, Pennsylvania. 
(Montour Street Extension, Coraopolis, 
Pennsylvania.) 


TENNESSEE 
SNGLISH, JAMES L., 223 Virginia Rd., Oak 
Ridge, Tennessee. (230 Vermont Ave., Oak 
Ridge, Tennessee.) 


ASSOCIATION CORROSION 


TEXAS 


FISHER, B. M., 1218 West 4th St., Freeport, 
Texas. (Freeport Sulphur Co., Drawer A, 
Freeport, Texas.) 

GREBE, H. A., 4601 Stanford St., Houston, 
Texas. (Grebe & Doremus Process Co., 
1801 Bissonnet, Houston, Texas.) 

GRIBBLE, CHARLES G., JR., Metal Goods 
Corp., P. O. Box 1452, Houston, Texas. 
Metal Goods Corp., 711 Milby, Houston, 
Texas.) 

KLEIN, MEYER, 3511 Arbor St., Houston 4, 
Texas. (2820 Eagle St., Houston 4, Texas.) 

LINGLE, ROBERT J., 319 Shell Bldg., Hous- 
ton, Texas. (James E. Mavor Co., 514 
M. & M. Bidg., Houston 2, Texas.) 

PARKER, MARSHALL E., JR., 2023 Jean St., 
Houston, Texas. (Cathodic Protection 
Service, 4601 Stanford, Houston 6, Texas.) 

PATRICK, GEORGE M., John D, Trilsch Co., 
1310 McKinney Ave., Houston 2, Texas. 
(John D. Trilsch Co., 511 Petroleum Bldg., 
Houston, Texas.) 

RILING, WILLIAM W., 5609 Washington 
Ave., Houston 7, Texas. (Standard Roof- 
ing Co., Inc., 4910 Navigation Blvd., Hous- 
ton, Texas.) 

SLINE, LOUIS L., Sline Industrial Painters, 
1102 Taft, Houston, Texas. (Sline Co., 
Inc., 1102 Taft, Houston, Texas.) 

SMITH, ALONZO L., Petroleum Instrument 
Co., P. O. Box 6252, Houston 6, Texas. 
4012 Willowick Rd., Houston, Texas.) 

STRUBEN, FREDERIK J., JR., Fish Con- 
structors, Inc., M. & M. Bldg., Houston, 
Texas. (United Gas Corp., Box 2628, Hous- 
ton, Texas.) 

TRILSCH, JOHN D., John D. Trilsch Co., 
1310 MeKinney Ave., Houston 2, Texas. 
(John D, Trilsch Co., 826 M. & M. Bldg., 
Houston 2, Texas.) 


VIRGINIA 
ALEXANDER, ALLEN L., 1710 Oakcrest Dr., 
Alexandria, Virginia. (1300 You St., S. E., 
Washington 20, D. C,) 


FOREIGN 

HAGER, FREDERICK, Box 202, Elmira, On- 
tario, Canada. (Navgatuck Chemicals, 
Elmira, Ontario, Canada.) 

THATCHER, FREDERICK G., JR., c/o Creole 
Petroleum Corp., tetineria, Caripito, 
Monagas, Venezuela, S. A. (Esso Standard 
Oil Co., Baton Rouge, Louisiana.) 


ENGINEERS 


NEW NACE CORPORATE 
MEMBERS 


New Corporate Members added the 
interval March 15-April 15, 1950, 
the National Association Corrosion 
Engineers: 


HOOKER ELECTRO- 
CHEMICAL CO. 

Box 344 

Niagara Falls, 
Joseph Thornberg, 
Representative 


PENNSYLVANIA SALT 
MFG. CO. 

1000 Widener Bldg. 

Philadelphia Pa. 
Woodard, 
Representative 


CIT-CON OIL 
Box 1578 
Lake Charles, La. 
Robert Hale, Jr. 
Representative 


THE PROCTOR GAMBLE CO. 
Engineering Division 
Cincinnati 17, Ohio 
George Lockeman, 
Representative 


geste 
servic 


rece 
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Questions and answers for this heading should 
be submitted in duplicate if possible, ad- 
dressed “CORROSION PROBLEMS”, Na- 
tional Association of Corrosion Engineers, 919 
Milam Building, Houston 2, Texas, Questions 
the address above above will 
sent to £. A. Tice, The International Nickel 
Inc., who acting editor the 
page. Ail questions will become property of 
NACE, Questions and replies may or may not 
be published under this heading and may be 
answere: cither by mail directly to the person 
asking the information, or published under 
this heccing, or both, at the discretion of the 
editoria! staff. Answers to published questions 
are solic:ted. Authors of questions will re- 
main anonymous to readers, while authors of 
answers niay remain anonymous if they request 
it. 


fueling station for diesel 

motives, the fuel oil piped 

20,000 gallon storage tank 

ough 1800 feet diam. steel 

the locomotive. Rust 

line breaks loose and car- 

into the fuel tanks the 

motive where causes trouble 

clogging filters. The oil re- 

the line for average 

four eight hours. 

there method which can 

used prevent corrosion the 

line, which will not have 
effect the fuel? 

not, there economical 

material which can used 

place steel for this pipe line? 


ANSWER 


Two types paint systems have been sug- 
gested for the interior the line, both 
which would removal the line from 
service for paint application. Consequently 
might more feasible replace the existing 
line with new pipe coated internally with one 
the systems suggested: 


Baked phenol-formaldehyde thermosetting 
plastic, applied descaled surface. 


Vinyl resin base primer paint, plus two coats 
surface. 


Since solid alloy pipe materials having satis- 
factory corrosion resistance are probably too 
costly, the possibility employing internally 
plated pipe, such nickel plated pipe, might 
considered. Its cost might two three times 
the cost uncoated steel, but would certainly 
less than that solid pipe highly 
alloyed steel nonferrous materials. 


No. 32—We are endeavoring find 
paint system which will give 
reasonable life (three months 
would acceptable) the in- 
terior steel tanks contact 
with 12% caustic soda solution 
and chlorine fumes. The tempera- 
ture the tanks may 
tween 180 and 250° 

have tried red oxide and 
zinc chromate primers and various 
types top coats, such vinyl 
base paint, but these paints not 
stand for more 
We ks. 

there satisfactory paint sys- 
available which can ap- 
the field. 

our repainting procedure the 
cleaned with paint re- 
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MODERN FACILITIES. your disposal the most efficient 
plant and largest permanent storage area (covering acres) 
this plant was designed and equipped assure perfect con- 
trol over all coating and wrapping operations. 


STANDARD PROCEDURES. Thorough warming, drying and steel grit 
cleaning form perfect base for the coating operations uni- 
form coatings are applied warm dry pipe. Upon completion, 
every pipe electrically tested assure maintenance the 
highest standards. 


STORAGE-IN-TRANSIT. You can store your pipe our yard 
months without freight penalty while determining final des- 
tinations Through freight rates via our St. Louis plant and 
our storage facilities save you money. 


Write now for schedules. 


permitted under existing railroad tariffs. When you 
ship your pipe through the Saint Louis Gateway 
You “through freight rates” instead higher 
combination rates generally used. 


Gateway to the 
Southwest and West 


standard pipeprotection 


3000 South Brentwood Bivd. St. Louis 17, Missouri 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


CORROSION 


Rates for notices under this heading can obtained from 
National Association Corrosion Engineers, 919 Milam Building, Houston Texas 


Complete 


CATHODIC PROTECTION 


for special applications; water tanks 
and pipe lines. 


HARCO CORPORATION 
2154 East 4th St. Cleveland 15, Ohio 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 


Electro Rust-Proofing Corp. 
(N. J.) 


BELLEVILLE NEW JERSEY 
Atlanta — Chicago — Dallas — Monrovia 


STARR THAYER 


Consulting Engineer 


Corrosion mitigation on existing struc- 
tures; protection designed for new 
structures. 


614 S. Standard Bldg. Houston, Texas 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 
Corrosion, weathering and sunlight tests. 
Four locations in Southern Florida for inland, 


salt atmospheric, tidewater and total immer- 
sion exposure tests. 


4201 7th St. MIAMI, FLORIDA 


CORROSION SURVEYS 


Recommendations 
corrosion control methods and protective 
coating and lining installations, 


KENNETH TATOR 
ASSOCIATES 
Montour St. Ext. Coraopolis, Pa. 


INSTALLATION 


Federated Magnesium Anodes Cadwell 
Welding Supplies 
F. H. Maloney Insulating Materials 
Complete line of Cathodic Protection 
Equipment 


Pipeline Maintenance 


Corporation 
811 So. Boulder Phone 3-0846 
TULSA, OKLAHOMA 


Cathodic Protective Systems 
Designed and Installed 


Coating and Laying Specifications; 
Corrosion Surveys; Consultation 
All Types External Pipe Line Corrosion. 


Huddleston Engineering Co. 
Bartlesville 


FOX 


Corrosion Engineering Service 


Cathodic Protection Non-Destructive Testing 
Special Investigations 
Miscellaneous Instruments Supplies 


3405 Piedmont Ave. 
Oakland 11, Calif. 


STATIONARY COATING WRAPPING 
COMPLETE PIPE RECONDITIONING 


Plants — Corpus Christi — Refugio, Texas 
Jackson, Miss. 


ROSSON-RICHARDS CO. 
Box 908-—Corpus Christi-Ph 3-5121 & 2-9021 


Portable Units Available for Rail-Head 
Coating Anywhere 


SERVING ALL PIPELINES 


PIPELINE ASBESTOS FELT 
Made by The Ruberoid Co. 


COAL TAR ENAMEL COATINGS 
Made by Pittsburgh Coke & Chem. Co. 
Day 


DAY COMPANY 
2017 Gray Houston 19, Tex. 
Phone KE-0407 


RESEARCH PRODUCTS FOR SOLVING 
PROTECTIVE COATING PROBLEMS 


Product Application 
Development Engineering 


SPECIALTY COATINGS LABORATORY 
1721 North Water Street 
MILWAUKEE 2, WISCONSIN 


PIPE COATING “KNOW-HOW” 
PIPE PROTECTION SERVICE, 


Modern Portable Railhead 
Equipment for Any Size Pipe Job 


Main 179 FRONT ST., ELIZABETH, 
“The Complete Coating Service’ 


May, 


mover. During the hours 
elapses between cleaning and 
painting, some corrosion 

steel occurs. Can suggestion 
ing this corrosion? 


ANSWER 


taining clean surface for painting, although 
the service conditions are such that one 
ing lot from paint system. The use 
phoric acid wash treatment, applied immediately 
after cleaning the surface should 
all practicable, the steel surface 
sandblasted first remove heavy rust. 
ing can expected perform over wet 
rusty surface. 

Either vinyl resin chlorincted resin 
paint system might then applied, but 
paint for the service 


No. 38—On gasoline tank 
terminal, where tank bottoms and 
underground pipe-lines are 
thodically protected means 
rectifiers, what fire exist 
transport trucks, tank cars, 
tankers? Should rectifiers 
turned off when loading un- 
loading? Should all lines docks 
and loading racks 
from lines under protection? 


ANSWER 


The problem depends upon many 
factors that direct yes answer should not 
given this question. such system the 
possibility exists for lower resistance path 
from anode bed tank ship tank car 
than the system under protection. Such 
situation could cause serious trouble 

Because the possibility such 
tions appears that the only safe thing 
would have careful engineering survey 
made each installation determine the po- 
tential fire hazard. Lacking such survey 
appears that the next most logical thing would 
turn off the rectifiers when 
unloading tank ships and tank cars. 

Looking this situation from unbiased 
point view, appears that the use galvanic 
anodes would eliminate these hazards. 


Want Your Answers 


Corrosion Problems 
Replies questions under this heading 
are solicited NACE. Tables, graphs 


and illustrations necessary for full 
answer are welcomed. Address your an- 
swer NACE Central Office, giving the 
question number. Early publication an- 
swers proposed. 


MEMBERSHIP CARDS 
AVAILABLE 


Association members 
standing will issued 
membership card the 
tional Association 
Engineers. Address 
tary, 919 Milam Building, 
ton Texas. 
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Cleaning and priming of the huge Trans- 
continental line takes place one the 
hundr«“is of stream crossings along its 1,840- 
mile route. The complete line was designed 
and constructed by Fish Constructors, Inc., 
Houston, Texas. 
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should not 
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@By late Fall, the 1,840-mile line 
being laid the Transcontinental 
Gas Pipe Line Corporation will 
supplying natural gas the Phil- 
adelphia—New York—New 
Jersey area. 

And, like many the country’s 
other big pipe-line projects, will 
protected against corrosion 
Koppers Bitumastic® Enamel for 
many miles its length. Por- 


unbiased 
galvanic 


GENERAL NEWS CORROSION 


gets Bitumastic’s lasting protection 


ENAMELS 


REG. U.S. PAT. OFF. 


MERCEDES, TEXAS 


tions the 30-inch line which 
Bitumastic will protect include 
some the most highly corrosive 
soils encountered—low, swampy 
land along the Gulf Coast. 
Bitumastic Enamel has been 
used for over years coating 
thousands miles gas and oil 
lines. The knowledge gained 
Koppers from the experience 
these many successful applications 


INTEREST 


can prove value your 
next pipe-line job. 

Put “Koppers Bitumastic 
into the specifications 
your next job. getting 
coating that has proved itself 
years satisfactory service 
under the most extreme corrosive 
soil under variations 
temperature. 


Why Enamels give lasting protection 


Processed from base coal-tar pitch, they are impervious moisture 
chemically resistant soil elements. They make tight bond with 
the pipe not disintegrate with age maintain continuously 


high electrical resistance. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 504T, Pittsburgh 19, Pa. 


at 


CORROSION—NATIONAL ASSOCIATION CORROSION 


ENGINEERS 


Chemical Electric motors designed for 
fumes liquids are encountered are 
available from Westinghouse Electric 
Corp., Box 2099, Pittsburgh 30, Pa. 
CSP “Life-Line” motors have exposed 
parts alkali cleaned, rinsed chromic 
acid spray, and are coated with baked 
phenolic-alkyd-type enamel, plus coat 
gray enamel and two four baked 
dips thermoset varnish, followed 
final gray lacquer coat. 

Blowers are bronze, split-hub, clamp 


CENTERED 
CASING 


WILLIAMSON “CONCENTRIC 
PIPE LINE CASING INSULATOR* 


type with rotating neoprene slingers 
shafts between rear brackets and hoods. 
Stator windings are double-dipped and 
baked thermoset varnish. 

Corrosion Resistance Hastelloy al- 
loys six common corrosive media are 
listed easy-to-read tables the new 
edition the 40-page booklet “Hastelloy 
High-Strength, Nickel-Base, Corrosion 
Resistant Alloys,” which available 
designers, engineers 
faced with the problem selecting 


This improved Williamson Pipe- 
line Casing Insulator approxi- 
mately centers the line pipe 
the casing. This removes support 
pipe from “WmSEAL” 
Casing Bushings, and fa- 
cilitates their installation. 

addition, William- 

son Pipeline Casing 
Insulators: 


(1) Protect the 
Pipe Coating 
(2) Act Pipe Skids, 
Facilitating Crossing In- 
stallations 
(3) Separate Pipe and Casing, 
Assuring Insulation for Catho- 


dic Protection. 


high-strength material that will 
stand severe chemical corrosion. Copies 
may secured writing Haynes. 
Stellite Division, ang 
Carbon Corp., Kokomo, Ind. 
properties and graphs 
alloys four other commonly used con. 
struction materials are 
dures for welding, heat-treating, hot 
working and cold-working the 
terials are given. The alloys are par. 
ticularly recommended the 
turers for equipment that must handle 
chlorine, aqueous solutions containing 
chlorine hypochlorites, acid solutions 
ferric cuprous salts and brine 
salt spray. 

Waterproofing for outside masonry 
walls above grade possible through 
use improved No. transparent coat- 
ings, according Ranetite Manufactur- 
ing Co., Inc., 1917 South 
Louis Mo. 

Printers’ Spacing material, and 
press and machinery parts now are 
ing fabricated from magnesium 
McCanna Company, Chicago, 

Teaching Safety with comic books 
new venture Ebasco Services In- 
corporated tell the story utility 
safety work mass audiences. The first 
deal with other aspects the utility 
industry. Rogers, Ebasco safety 
consultant charge the program. 

Bjorksten Laboratories has estab- 
lished New York City office 
East St. 

Precision Potential 
any type where 
ometer required are possible with the 
new Model P-2 Precision 
Potentiometer made Southwest 
dustrial Electronic Co., 2831 Post Oak 
Road, Houston 19, Texas. The 
ment, with self-contained 100-hour bat- 
for making precise potential 
ments high-impedance 
cal cells electronic tubes and 
tials from zero volts three 
ranges. Current flow the measvred 
circuit less than 10™ amperes. 
plus 0.1 percent. 

Additional Space for South Florida 
Miami 34, Florida, and the erection 


new laboratory are the 
company for expansion 
proving grounds. Added space com- 


prise city block. South Test 
Service specializes weatherin 
sion and sunlight tests using 
ern Florida’s subtropical 
tions. All kinds products aterials 
are tested the firm for 
mospheric and sunlight direct 
and under glass. The firm 
complete weather station and radia- 
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oil seals that you’re sure want 


your files. gives the complete story 
the Johns-Manville Clipper Seal 


tells how this precision oil seal with the 
one-piece moulded body providing 
better bearing protection lower cost 

Here you will find photographs and 
diagrams typical Clipper Seal installa- 


JOHNS MANVILLE 


Johns-Manville 
CLIPPER SEALS 


NEW 


PRODUCTS 


tions; information the various lip de- 
signs that provide choice bearing 
surfaces; the wide range sizes that are 
available; the thick thin flanges de- 
signed for the precision sealing many 
bearing housings. 

Here are Clipper Seals that help cut 
maintenance costs and down time... 
seals that are designed specially for quick, 
easy application where space limited 


new book about OIL SEALS 


for resistance corrosive 
for high temperature operation and other 
special conditions. 

Whether you are concerned with the 
design maintenance equipment, this 
new Clipper Seal book can help you get 
better bearing protection lower cost. 
Send for your copy today. 


JUST FILL THE COUPON BELOW 


Johns-Manville 
Box 290, New York 16, 


Please send the new Clipper Seal Book 


Name. 


Address. 


City. 


Company 


Cor-5 


Position 
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tion recording instrumentation its 
inland proving grounds. 

now maintains three South Florida 
testing locations addition the main 
inland field test and laboratory Miami. 
These locations Miami Beach are for 
salt atmospheric tests and tidewater and 
total marine immersion. warehouse 
for storage tests packaging foods 


STRAPPING 


CORROSION RESISTANT 
AND OTHER ALLOY STEEL 


and metal parts also maintained 
Miami. 


Mutual Boiler Insurance Company 
Boston has changed its name Mutual 
Boiler and Machinery Insurance Com- 
pany. Two new boiler and pressure ves- 
sel inspection territories, one Altoona, 
Pa., and the other Houston, Texas, 
have been opened. 


Cathodic Protection steel water 
tanks described folder offered 
Cathodic Rustproofing Company, 
Carrizo Springs, Texas. The folder de- 
scribes briefly the electrical method 
protection, practical types electrodes, 
wiring and service. Copies this folder 
and recommended specifications for ca- 
thodic protection steel water tanks 
are available request. 


Grebe Doremus Process Company 
has moved its new location 4601 
Stanford, Houston Texas. 


Corrosion Resistant castings are de- 
scribed its Bulletin No. FC-350 
the Ohio Steel Foundry Co., Lima, Ohio. 
The bulletin, titled Corrosion 
Resistant Castings,” shows photographs 
some the types forms cast 
stainless steel and lists Ohio Grade 
Numbers tabulation with ACI types 
and AISI types, with chemical range 
percentages. Copies are available re- 
quest. 


Thermo-Setting Resin “Duron” 
said Electro Chemical Supply 
Engineering Co., 750 Broad St., Em- 
maus, Pa., useful acid and 
alkali resistant cement coating, and 
adhere without use primer 
concrete metal. self-hardening 
room temperature. Adhesive qualities 
the material are attributed the 
fact not derived from phenolic 
furfuryl alcohol resins. may used 
also combination with metal powders, 
asbestos, cork and other insulating ma- 
terials. 
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Rods and tubing now 
ing manufactured The 
Corp., Reading, Pa. 

New Rust-Preventive for aircraft 
gines, “Rust-Ban 626” has been 
oped the Humble Oil and 
ary-February, 1950, issue “The 
ble Way,” external house organ 
The product also may 
“Rust-Ban 623” for all internal 
bustion engines. The materials are 
tives lubricating oils the 
tion one part concentrate 
parts oil. The oil, used for 
the engines storage, then 
tributes the preventive over surfaces 
protected. The material, not 
cally described the article, 
form ash undesirable depos 
when engines are started 


ings Pickling,” issued The Inte 
national Nickel Co., Inc., 
without charge from the Pickling 
New York New York. 
illustrates various kinds Monel 
ling equipment and itemizes 
over other equipment used for 
purposes. Several shapes 
Monel gas welded chain are 

Plastic-Base Coatings 
specific corrosion service have beend 
veloped Specialty Coatings 
tory, 1721 North Water Street, Milwa 
kee Wis. The V-200 Series reco 
mended for use for protection fro 
strong corrosive fumes. They are aval 
able clear colors and may 
plied conventional methods. The 
flexible, abrasion resistant coating. 
rosion-inhibiting pigments 
porated provide long time 
when subjected salt atmospheres, 
cohols, soaps, fruit juices, acids, 
petroleum products related 

Liquid and Gas valve sizing 
are available from Fisher Porter 
pany, Hatboro, Pa., Department 
The chart takes into account the 
ence between pressure drop 
valve and across the valve ports 
liquid viscosity and specific gravity 
determining port area and valve size 
well inlet and outlet absolute 
sures, gas specific gravity and 
ture. 


Quick Dry Clear coatings 
signed for use concrete floor 
applications where ofdinary paints tak 
several days dry and harden are 
Greenleaf Leon St., Boston 15, 


“Painting With Aluminum,” 
brochure for industrial 
num paint available 
Co. America, 661 Gulf Building, 
burgh 19, Pa. The 
classifications: for metal, concrete 
masonry and similar non-al 
interior heated surfaces for 
tive uses. aluminum 
table given. 
Polyken Electrical Tape claimed 
ceed ASTM friction tape 


tree anfor e us 
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the hydrofluoric acid alkylation this aviation 


the Propor 
trate 


Surfaces 
not 
le, said 


The 
Pickling 
Wall 
Monel 
for 


lesigned 
ave been 
ings 
ies 
ection 
are 
may 
thods. 
Cor 

ospheres, 
acids, 


Porter 
the 

has proved that for maximum safety, and 

resistance, Monel® among the most satis- 
Solu 

materials construction for handling fluorine 


its more active compounds. 


coatings 

floor Monel highly resistant ignition fluorine. 
paints 

are been successfully used handle fluorine pres- 

400 pounds per square inch, and has shown 


Not only Monel highly resistant attack fluo- 


drous hydrogen fluoride and steam-HF mixtures, 
ood and! 
for 


EMBLEM 


gasoline plant, which one the world’s largest, 
Monel used extensively for controlling corrosion. 


SERVICE 


MONEL for handling and FLUORINE 


even temperatures high 1100°F. proven 
practical application these facts has been the estab- 
lished use Monel hydrofluoric acid alkylation units 
petroleum plants. 


addition these excellent chemical characteris- 
tics are Monel’s well-known physical properties: high 
strength...easy fabrication and welding. Important 
readily available all standard mill 
forms and fittings. 


your process requires the use fluorine fluo- 
rides, you will want know more about Monel. For 
literature and additional technical data, write today. 


THE INTERNATIONAL NICKEL COMPANY, 
Wall Street, New York 


1 | 
| 
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dielectric strength, moisture impermea- 
bility, have less bulk with equal 
strength, quicker sticking, cleaner, 
easy unwinding, have high fay resistance 
and firm adhesion any clean surface. 
free descriptive folder Polyken No. 
163 Electrical Tape “Test Yourself” 
available request from Polyken In- 
dustrial Tape, 222 Adams St., Chi- 
cago 

Uses for Glycerine foods, drugs and 
cosmetics, alkyd resins and ester gums 
and textiles and general survey all 
other glycerine uses are detailed five 
booklets Glycerine Producers’ Asso- 
ciation, Dept. PR, 295 Madison Ave., 
New York City 17. Copies are available 
request. The booklets contain tables 
specific gravity, viscosity, freezing 
point and other characteristics aque- 
ous solutions various concentrations 
and bibliography references. 

Metallizing Applications made Met- 
allizing Engineering Co., Inc., 38-14 
Thirtieth St., Long Island City New 
York, are reported Metco News, is- 
sued the firm. Copies are available 
request. The current issue relates metal- 
lizing work eroded turbine compo- 
nents. 


Rubber Coated Hoods, resistant 
most acids, moisture, caustics, oils, sol- 


vents are produced General Scientific 
Equipment Co., 2700 Huntingdon 
St., Philadelphia 32, Pa., for use occu- 
pations where splash hazards exist. There 
large plastic window and supporting 
frame inside. may worn with gog- 
gles respirator. 
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Free-Machining Welded stainless steel 
tubing with analysis carbon 
percent max., chrome 17-19 percent; 
nickel 8-10 percent and selenium .07 per- 
cent min. has been developed The 
Carpenter Steel Company, Alloy Tube 
Type 303. 

United Chromium, Inc., has moved its 
Detroit office 1700 Nine Mile Road, 
Ferndale Sta., Detroit 20, Mich. Besides 
sales offices, five fully equipped labora- 
tories have been provided for simultane- 
ous research the numerous expanded 
activities the firm. The firm’s organic 
coating laboratories are Carteret, 

Floating Roofs, including the double- 
deck, pontoon and pan types manufac- 
tured Chicago Bridge Iron Co., 332 
South Michigan Ave., Chicago, are 
illustrated and diagrammed Bulletin 
titled “Horton Floating Roofs,” avail- 
able request from the manufacturers. 


Stainless Steel Bellows pumps for lab- 
oratory scale pumping materials are 
offered Research Appliance Co., Box 
413, West View Road, Pittsburgh Pa. 
Rates flow: bellows 15-1000 
ml/hr; 34-inch bellows 30-2000 ml/hr. 
The pump weighs 5.6 has con- 
nections, 110 60-cycle rpm motor, 
toggle switch and has packing gland 
stuffing box. All connections are ma- 
chined fits requiring compounds 
gaskets. 


Polyethylene-Lined Hackney open 
head seamless and 50-gallon barrels 
are now offered Schori Process Divi- 
sion Ferro-Co Corp., 8-11 Forty-Third 
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Road, Long Island City 
drums are designed for acid transport 

substitute for crocks and glass 
which are subject damage 
The drums may re-used, the 
says. Polyethylene coatings 1/32-inch 
thick are 


will hold its third quarterly 
tion course July 10-14. 


OBITUARY 


Harley Arthur Nelson, The Ney 
Zinc Company (of Pa.), 
ton, died March 21. was 
publications dealing with 
ganic protective coatings, paint testing 
corrosion and related subjects. 
born August 1890, 
Kansas, was employed the National 
Bureau Standards, Washi 
investigation Corrosion and 
freeze mixtures for aircraft 
joining the research division The 
Jersey Zinc Co. 1919. was 
ber numerous technical societies 
organizations. 

known for his work 
testing and especially for 
ment accelerated weathering 
atus and techniques. 


PERSONALS 


Russell McIntosh has 
West Coast representative Pittsbur 
Protective Coatings with offices 
Russ Building, San Francisco, Cal. 
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PIPE WRAP 


flew and cracking coat 


They are 
the heart 


Write for 
Bulletin No. V-69 


‘ 


UNDERGROUND PIPE WRAP 


These reinforcing strands pliable glass yarn greatly increase the 
tear strength Vitron Underground Pipe Wrap. Glass Fibers’ engi- 
neers brought this practical innovation the pipeline industry pro- 
vide tougher mat that makes for easier handling. 


Vitron Underground Pipe Wrap strong, inorganic material— 
ageless crystal glassware. The trademark Vitron indicates sturdy 
coating reinforcement that gives easy application “over the and 
longer, longer life the pipe coating after underground. 


GLASS FIBERS 
WATERVILLE, OHIO 
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"ADD 


Add Four Stacks 


NEW MODELS 


COMBINATIONS STACK CONNECTIONS EACH MODEL 


Stacks Easy Add Remove Lower Rack Pulls Out Like Drawer 


COMBINATION 115/230 VOLT—A.C. 60-CYCLE 


Write for Folder 
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TESTING 


Laboratory Methods 


Instrumentation 


PREVENTIVE MEASURES 


General 

Cathodic Protection 

Metallic Coatings 

Non-Metallic Coatings 


MATERIALS CONSTRUCTION 


Non-Ferrous Metals 


Write 
Dept. for 
new bulletin. 


TESTING 
Laboratory Methods 


2.3, 6.3 

Glass Corrosion Tests Refractories. 
ing Fiberglas Corp. and Tooley, 
Univ. Ill. Paper before Amer. Ceramic 
Soc., Ann. Mtg., Cincinnati, April 
24-28, 1949. Ind. Heat., 16, No. 1632 
(1949) Sept. 

Tests developed provide data for 
predicting service life glass tank 
blocks consists crucible test (car- 
ried out crucible), crucible flow 
test, simulative service test and pro- 
duction furnace 


Twenty-Five Years Paint Testing. 
van Loo. Ind. and Eng. Chem, 41, No. 
267-71 (1949) Feb. 

review the contributions made 
improved testing techniques recent 
advances the paint industry, with spe- 
cial reference exterior house paints. 
Some shortcomings accelerated labo- 
ratory tests are critically discussed, and 
field test methods are described, with 
notes the construction and design 
exposure test The effects cli- 
matic differences performance are 
also dealt with. There bibliography 


Cathodic 


Protection! 


LOW COST 

LOW MAINTENANCE 
ALL WEATHER 

ONE MAN INSPECTION 
EASY ADJUSTMENT 


Year ‘round protection low maintenance cost means long-run savings. Control 
Corporation offers all weather cathodic corrosion prevention for piping systems 
buried in soil, above ground or submerged in liquid. Check these money-saving 
features: Fast, safe 8-step voltage adjustment. High inherent inverse voltage 


protection. 1 cabinet—7 interchangeable rectifier panels. Overload, over- 
temperature protection. Dual purpose, weatherproof cabinet. 


Super-Trol Peak-Trol Telemetering Battery Chargers Carrier Current 


717 CENTRAL 


AVE. 


E., 


MINNEAPOLIS 


Instrumentation 


2.4, 2.2 


Immersed Ultrasonic Inspection, 
Smith and Erdman. Age, 


No. 83-88 (1949) Aug. 


newly developed method inspec- 


tion for internal 


spection—is described. Two testing 
methods are open the 
spector, contact scanning and immersed 
scanning, both which involve 
derstanding the path the 
sound wave traveling from the 
tal the part. Immersed inspection 
quires more time per part than contact 
trained operator. The test-set 
ments are more stringent 


hence 


set costs more. Under present conditions 


pletely inspect large turbine rotor. 
not generally recognized that ultra- 
sonic inspection one few in- 
spection methods that give infor- 
mation terms electric signals; hence 
matic 


2.4 

Williams. Mech. World, 124, 

describes the various 


jection methods available for the dimen- 
sional inspection machined 


2.4, 3.2 


to com-§ 


and Gamma Rays. Gt. 
Ministry Supply, Arament 


Dept. Electronic Eng., 20, 106-111 (1948) 


April. 


The radiological method crack 


tection can considered sound and 
liable with few limitations. tears 


and cracks castings and, with 


techniques, also forgings are 


detected. Small cracks 


necessary find how 


ity cracks varies materials 


ent thicknesses and densities 


The radiological method 


looseness structure metallic 


castings 
material. can used 
cracks and crack-like defects 
face and detect them 


the 
the sur 


als and alloys ranging from 
erals inches thick 
materials. The most 
tions are probably steel 
welds in. thick. 


Cracklike defects include 


few 
those sev @ 


Dest 
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TIME TESTED METHODS Application 


For the past years SOMASTIC CoaTING 

has been applied pipe standard practices which 
only now are being adopted generally the pipe 
coating industry. Time has proved them most effec- 
tive. These methods are— 
me) esting 
rasonic 

Ken by the 
the 


Pre-heating, followed hot priming, assur- 
ing firm, lasting bond coating steel. 


han contact 4 
hence 
conditions 
ir, to com-§ 
rotor. 
few in- 
infor- 
hence 


Selection materials and manufacture 
coating rigid specifications. 


addition, SOMASTIC leads this essential feature— 


process special SOMASTIC equip- 
ment form dense, compact, uniform and 
seamless protective coating great durability. 

The general swing methods pioneered 
SOMASTIC Pipe Coating another acknowledgment 
Brit fact first shown the API-Bureau Standards 
Ten Year Pipe Coating since proved 

f ere é 

ind and \coat with SOMASTIC. 

Hot 
with 

are certain 

but 
ce, Gamma 

itus; 

ur 
Unequaled for PERMANENT PROTECTION 

SOMASTIC the Best PIPE COATING 

few hun 

PRICE CO. BECHTEL CORPORATION 
BARTLESVILLE, OKLAHOMA SAN FRANCISCO and WILMINGTON 
PHILADELPHIA, PA. NEW ORLEANS, LA. CALIFORNIA 


the Western States and Foreign Countries 


: 
ae 
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developed plastic diaphragms for 
Hills-McCanna Diaphragm Valves now make 
possible handle 66° sulphuric acid without 
leaking, dripping sticking. The combination 
the proved Saunders Patent pinch clamp principle 
with the new plastic diaphragm puts end these 
troubles common valving 66° sulphuric. 


Hills-McCanna Diaphragm Valves for handling 
66° sulphuric are suitable for temperatures 
125° F., pressures 100 psi. get com- 
plete information, price and delivery data, write 
today. Specify valve sizes incl.) and 
body material (cast iron, cast steel, Durimet 
glass lined) desired. Full explanation the 
Saunders Patent principle and specifications for 
Hills-McCanna valves for other services are 
given Catalog V-48, available request. 
COMPANY, 2460 Nelson 
Street, Chicago 18, 


values 


saunders patent 
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fish eyes welds, badly fitting 


fine gaps between the walls 
and their contents, microporosity 
magnesium alloy castings, and 


2.4, 6.1 


Method Investigating Metals 


Means Permeability Meters with 


315-318 (1949) May. (In French.) 


Account instrument for testing 


various ferromagnetic core 
which the specimen forms 
inductance coil—BNF. 


2.4 


materials, 
core 


Non-Destructive Testing Materiak 


71-74; No. 103-104 


radiography, magnetic and 


sonic testing. 


2.4, 5.2 

Characteristics Half-Cells Used 
thodic Protection 
chemical Society and 
(published 1949), pp. 34-36 

Discusses various reference electrodes 
for use making emf 
including those involved 
protection methods.—BNF 


2.4, 5.8, 2.6 

Pulse Polarizer Corrosion 
Paper before NACE, 5th Ann. 
Cincinnati, Apr. 11-14, Corrosion, 
No. 254-260 (1949) Aug. 

Application pulse polarizer study 
polarizing and de-polarizing charac- 
teristics metals and solutions 


viewed. Influence current 


and electrode material 
curves are discussed. Correlations 
cate that small polarization curves 
given systems having rapid 
taneous reaction rate. Applications 


instrument study corrosion 


itors, choice metal for use 


particular environment alloy 


stress corrosion are described. For sor 


corrosion reactions under cathodic 


trol, data obtained with 
may used predict corrosion 
quantitative fashion and wag 


found that energy activation for 


solution iron acid, calculated 


polarization data, same order 
magnitude energy calculated 
ventional way. Other 


ences.—MA. 


2.4, 2.3, 5.4 


Testing the Corrosion-Resistance 


kunde, No. 140-144 (1945). 
sistance measurements 1 an 
bridge, for determining 
lacquer coatings and for 
progress corrosion—MA 


Magnetic and Electrocal 
Non-Destructive Testing. 
Gen. Elect., 58, No. 91-10. 
discusses the relations 
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ters with 
46, No, 


core 


ieb, 81, No. 4 


Used 
cers), 


osion 
Corrosion, 


izer study 
itions 
polarization 
lations 
curves are 
for use ina 
lloy 
inhibitor 
For 
athodic 
rosion rates 
and it was 


“NATIONAL” Ground Anodes control 
underground corrosion positively! 


Losses due underground corrosion They operate with controllable electric 


pipe lines alone are estimated $600,000,- circuit. dry periods, simply raise the 
from 000 annually. Protect your buried sub- voltage. wet periods, lower it. 
order merged metal structures, positively. and “National” ground anodes have been 
ted economically, installing used for more than years. They outlast 
ground anodes. any other material. You don’t have dig 
Regardless seasonal changes soil them every few years. For highest effi- 
resistance—regardless whether the soil ciency, pack “National” graphite backfill 
wet ground anodes material around each anode the bed. 
afford perfect protection against corrosion. For complete details, write Dept. 
rch. Meta 


sed mc The terms National’’ and “‘Eveready’’ 
MORE THAN DOUBLE THE USABLE LIGHT! 
orosity NATIONAL CARBON DIVISION 
brand new “Eveready” No. 

1949). . 4 These products sold in Canada by 
National Carbon Limited, Toronto 


— 


mechanical and magnetic characteristics 
materials and outlines the develop- 
ment magnetic testing methods. Mag- 
netic-particle testing methods are de- 
scribed and suggestions made for testing 
techniques for articles complex 
shapes. Fluorescent inspection and fluor- 
escent magnetic inspection 
mentioned. Among the electromagnetic 
tests reviewed are those employed for 
flaw detection, metal sorting, and detec- 
tion heat-treatment condition. Short 
notes are presented resistance tests, 
techniques.—MA. 


2.4, 5.4 

Ultramodern Supersonics and X-Rays. 
Pierce. Met. Prog., 56, No. 62-65 
(1949) July. 


Brief account equipment for non- 


CPS handles only first line materials made 
famous well known manufacturers. DOWELL These structures are usually 
Magnesium Anodes GENERAL ELECTRIC 
Rectifiers MALONEY Insulating Materials 
—M-SCOPE Pipe and Cable Finders CAD- 
WELD Welding Supplies RUBICON Poten- 
tiometers—Soil Resistivity Apparatus—HOLLO- 
WAY Shunts—Miscellaneous 
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destructive testing the Naval 
Ordnance Laboratory, including 
10MV. mobile betatron used source 
X-rays, and new Magnaflux Corp. 
particle instrument for testing vitreous 
enamels, etc. for cracks. Also reports 
conference non-destructive testing.— 


BNF. 
PREVENTIVE MEASURES 


General 


5.1 

Insulation Pipe Fittings with Plas- 
tics. Clay, Jr. World Oil, 128, No. 
13, 157-8, 160 (1949) Apr. 

Well tubing, casing and other oil field 
pipe corrosion resulting from the com- 
bined effects chemical corrosion and 


LAND! Pipelines, Tank Bottoms, Gather- 
ing Systems, Gas Water Distribution 
Systems 

SEA! Offshore Drilling Platforms, Offshore 
Pipe Lines, Wharves, Piers, Ships, Barges. 
Drydocks, Wellheads 

THE AIR! Water Tanks, Condenser Heads 


protected most economically 
by a combination of CA- 
THODIC PROTECTION and 
the ELECTRO-COATING 
PROCESS to which CPS holds 
exclusive license under U. 8. 
Patent Numbers 2,200,469 and 
2,417,064, 


PROTECTION SERVICE 


HOUSTON, TEXAS 
4601 Stanford 
Phone JA-5171 


TULSA, OKLAHOMA 
310 Thompson Bidg. 
Phone 2-9857 


Everything in the Cathodic Protection Field from an Insulating Washer to a Turnkey 


Contract Installation 
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stray currents may two ten times 
inated plastics have been used 
insulators for more than anj 
should suitable for insulating 
equipment their mechanical strength 
alkali, acid, organic solvent, light, hea 
and gas pressure resistance are ade. 
quate. laminated, phenolic resin, fabric 
base plastic has been the most 
tory material used stopping stray 
rents oil field piping. Field tests 
cate that the tensile strength plastic 
nipple sufficient for ordinary use 
not for eccentric side loading. The 
quirements and design 
and flat flange gaskets, bolt sleeves 
washers are discussed. prevent 
ternal current by-passing, the 
should coated raised above the 
ground for distance least pipe 
diameters each side the fitting 
Flanges should wrapped and 
prevent bridging between ‘he flange 
faces. Methods for checking the 
ciency the insulation are 


Couplings for Underground Pipe 
Cable Lines. Beck. Corrosion, 

175-181 (1949) June. 
Investigation 
tors which enable insulating connec- 

tion protect underground pipe 
cable section against cor- 
(a) resistance coupling, (b) time, 
and corrosive conditions; determination 
stray-current density near couplings 


polarizing EMF.—BNF. 


use 

line 


Desi 

PAINTING MAINTENANCE 
FOR INDUSTRY 

Specializing the Utility 

and Industrial Fields 


SERVING THE NORTHEAST REGION 


Devoted the proper preparation 
surfaces and the 
anti-corrosive material. 


Inquiries Invited 


WILLIAM 


219 SUSSEX ST., 
HAckensack 3-5185 


Member 
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KRACHY OFFERS COMPLETE 


CATHODIC PROTECTION INSTRUMENTS 


light, heat 

are 
resin, fabric 
OSt 


MILLER MULTI-COMBINATION METER 


g st ray cur- 


tests indi. 

MODEL B-2 B-3 FOR FIELD ENGINEERS 

The 

Designed fulfill the many requests corrosion 

engineers for small (wt. compact, more 

rugged lower cost meter. Suitable for majority 

testing; also simple enough for operating per- 

sonnel and junior engineers. 


Insulating Médel B-2 .... 


Model B-3 .... $425 


accuracy for pipe 
between soil All instruments shown stock 


couplings 500 and 1000 milli- 
seales the galva- 
Rugged con- 

struction for rough field 


BRANCE-KRANCHY VIBROGROUND 


Designed for the field engineer field engi- 


for immediate shipment. 


NANCE give maximum accuracy, minimum 
and speedier readings for the 

pole soil resistance measurements. 
instrument which the field engi- 
can not afford without. 152 


LEADERS CATHODIC PROTECTION EQUIPMENT 
FOR OVER YEARS 


Since the early days wind-driven generators the modern air- 


parat cooled and oil-immersed rectifiers, Brance-Krachy has been the leader 
engineering the equipment best suited for cathodic protection in- 
stallations. 


For Full Information Write Wire Teletype (HO-561) 


¥ 
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THIN... 


LIKE CORRODED TANK ROOFS 


Corrosive vapors can make the roofs your storage 
tanks wafer-thin newly-formed ice pond. When 
that happens, for double-trouble the ex- 
pense and bother repairing replacing roof, and 
the cost taking tank out service. You can avoid 
most this you: 


CUT DOWN ROOF PLATE CORROSION 
WITH THE HORTON FLOATING ROOF 


This roof eliminates the vapor space 
found fixed-roof tanks. the view 
the right floats directly 
the liquid the tank—and the corro- 
sion which would take place air were 
present eliminated. There are three 
designs: 


Horton DOUBLE-DECK Float- 
ing Provides two steel 
decks with insulating air space 
between. Since the bottom the 
lower deck contact with the 
liquid all times, there air 
under the roof accelerate corro- 
sion. 


Horton PONTOON Floating Roof—Provides two decks over half 
surface. Single deck free lift and form insulating vapor space when 
temperatures are high. Entire bottom deck contact with the 
liquid all other times. 


Horton PAN Floating Roof—Normally used tanks storing heavier 
products like fuel oil where losses are not important 
factor. Corrosion prevented because the entire bottom the steel 
deck contact with the liquid. 

Write the nearest office for information all types. 


BRIDGE IRON COMPANY 


Atlanta 3 , Side ao eee 2137 Healey Building Houston 2 2159 National Standard Building 

A ew Yor _— roadway Building 

Chicago 4 2119 McCormick Building 

: ae Salt Lake City 4 563 West 17th South Street 

Havane : 402 Abreu Building Tulsa 3 ‘ : 1640 Hunt Building 


in: BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PA. 
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Cathodic Protection 
5.2 


Hot Water Storage Tanks Use 
Galvanic Magnesium Alloy Anodes, 
Apr. Ist, 1949. Cleveland Heater 
2310 Superior Ave., Cleveland 14, 
pp. 

account tests made with que 
tic water supplies, with particular 
was shown that magnesium 
could very successful 
galvanized hot water tanks. 
ments the current the 
electrodes (zinc coating and 
position and size anodes required 
give efficient protection. 
tion the anodes was also studied 
that changes could made 
tion 

5.2 

Magnesium Anodes Extend 
Heater-Tank Life. Fulford. 
tric Light and Power (England), 
Feb. 25. 

Lab and field tests indicate that 
magnesium anode will completely 
markedly reduce corrosion. Tests 


charted. Even highest current 
the amount mg** introduced does 
exceed ppm. and does not effect water 


Magnesium Cathodic Protection 
Inhibit Corrosion Bronze 
Wires Grounding 
Duncan. Pulp and Paper 
(Canada), 50, No. 187-191, 1949. 
Absts., 43, No. 10, 4012 (1949) May 
ALL. 


701-711 (1949). Inst. Metals 
Abs., 16, Pt. 561 (1949) May. 

gree protection obtained bare 
tanks aluminum anode with 
plied external potential was found 
galvanic magnesium anode inhibited 
corrosion bare steel surface 
initial aggressive attack, but 
trode-less circuit with applied 
against corrosion.—INCO. 


5.2 
Rustnode. Gas J., 48, No. 11, 
(1949) July 21. 
new magnesium anode that 
cathodic protection against rust 
condenser heads, and 
sheets, Rustnode designe: 
ment water treating for most 
protective results, but cases 
used only practical means 
rosion prevention condenser heads 
New anode, designed only the 


placed, may used within 
mount allows all current Freq 
directed useful protection, with 
loss due overprotection immediate 


: : f Steel Water Bcoatin 
: , ieteri 
used, 
adhes 
4 
Ph 
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Metallic Coatings 


Coatings for Corrosion Pre- 
Burns. Paint Var. Prod. 
fanuf., 29, No. Zz 58 (1949). 
The processes corrosion metals 
described and the role protective 
Heater corrosion control outlined. 
land 14, developments metallic and or- 
are discussed, methods 
with quality atrol mentioned, and future 
articular corrosion prevention predicted. 


Use 
Anodes, 


lec! 
anode 


Gaseous Metal Treatment. Hunter, 
ine the Lawrence and Samuel. BIOS 
required ¢ q Final Repo t No. E535; 1947, 14 pp. 
Diffusion developed for sur- 
studied ferrous articles 
resisiance oxidation elevated 
and silicon enhance re- 
corrosion and wear. Basis 
was process. 18-8 
gases containing sulfur. Cast 
which are given. Protection im- 
mall articles which are ex- 


current 
uced does 
effect 

Tin Undercoatings. Britton. 
19, No. 95-96 (1949). 
the use lacquered tin coat- 
tin 0.00005 in. thick has been 


atmosphere. The results have 
been better than those produced 
phosphating steel before 
immersion, tin under- 
reduce considerably the spread 
and the blistering and general 
the paint coating, though 
rapid pitting. The tin coat can 
with applied hot-dipping, electro-depo- 
found Spraying, immersion, though 
latter method gives less satisfac- 
Coating than the others. Local ap- 
rface tin wiping can also 
but elec: The best keying paint 
the mat electro deposited 
protection but even these not give the 
hesion that obtained with phosphate 


Water. 


Elec 


May 


No. 

Chemical Stability Tin Coatings. 
Priklad. Khim., 21, 341-346 
(In Russian). Plating, 36, 


that offers 
and tube 

Physical and chemical characteristics 
cases ma) electroplated coatings various 
ans especially stannate and sulphate, 
ser studied. Factors influencing their 
only stability are indicated.—MA. 
hich 
both fixed 


low 


Tinning Sheets with High- 
Heating. Egri. Elekt. 
1997 


immediate 
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started the U.S.A. 1942 which ef- 
fects economy the consumption 
tin and considerably increases the pro- 
duction tinplate. Notes are given 
the H.F. generators 


Substitutes for Tin Coatings Cop- 
per Wire. Battelle Memorial Institute, 
Columbus, Final report; Signal 
Laboratory, Fort Monmouth, J., Con- 
tract No. W36-039-sc32263. 

This summary report the develop- 
ment substitutes for tin coatings 
copper wire divided into three divi- 
sions based types coatings: hot 
dip, electrodeposited, and nonmetallic. 
Basic requirements acceptable sub- 
stitute include good soldering properties, 
resistance high humidity, 
factory functioning over range —55 
200° 


Hot-dip Alloy Coatings 

the soft-soldering temperature range, 
lead-base alloys are the most practical 
substitute for tin obtain high solder- 
ability and corrosion resistance, both 
properties being greatly improved 
additions tin 15%. lead-base 
alloy containing 15% tin, 0.5% silver, 
and 0.5% antimony satisfactory 
the basis solderability and resistance 
corrosion and sulfur tarnish. 10% 
tin, zinc alloy has satisfactory sol- 
derability, but only about one-fourth the 
corrosion resistance the higher tin 
formulation. tin-free lead alloy con- 
taining silver and has good 
solderability but only about one-seventh 
the corrosion resistance the coating 
containing 15% tin. About the same or- 
der resistance shown lead 
alloy with tin, cadmium, and 
in. are most satisfactory. 
Electrodeposited Metal and Alloy Coatings 

Tin-free coatings having satisfactory 
adhesion, continuity, equal better ini- 
tial solderability than pure tin, 
ter retention this last property under 
certain conditions aging 
pared However, 
none these tin-free compositions pos- 
sess good resistance sulfur and 
high humidity pure tin. The incorpo- 
ration small amounts tin greatly 
Several promising compositions are tab- 
ulated according tin content, from 
which selections may made according 
the requirements specific applica- 
tions. 

The best tin-free alloy eutectic 
mixture 12% antimony and lead. 
Its solderability slightly less than that 
tin, but does not diffuse readily 
into copper high service temperatures. 
Its sulfur and corrosion resistance 
poor. When plated with about 
10° in. pure tin the duplex coating 
has the same degree solderability 
in. pure tin coating copper 
wire. Duplex coatings tin over iron 
and tin over lead have about 75% the 
solderability tin over copper and pass 
the sulfur resistance test. Tin over iron 
has fairly good corrosion resistance 
105 and high humidity. 

Lead-tin alloys cadmium underlay 
and several silver-alloy coatings possess 
good solderability but their poor resist- 
ance sulfur tarnish rubber results 
alloy overlay cadmium has the dis- 
advantage very low melting point. 

Continuity and adhesion were tested 


ASTM methods, sulfur resistance 
vulcanization normal and high-sulfur 
rubbers, aging storage helium 
elevated temperatures, corrosion resist- 
ance storage air high humidity 
105° and solderability modi- 
fied Bell Telephone method measuring 
the capillary rise molten solder 
twisted pair wires. 


Nonmetallic Coatings 

considerable number organic films 
were developed which withstood tem- 
peratures 200° These films are 
continuous and flexible, and may sol- 
dered easily without the use fluxing 
compound. When vulcanized 
sulfur rubber, they char and lose adhe- 
sion the wire. Their performance 
subzero temperatures was not investi- 
gated. 

Among the most satisfactory composi- 
(vinyl chloride-vinyl acetate), (2) mix- 
ture VMCH and Rezyl 330-5, 
alkyd resin, (3) mixture Geon 
vinyl chloride resins) mannitol- 
lactic acid, (4) 10% solution 
polyamide, Tenite (cellulose ace- 
tate butyrate molding compound), and 
rosin, and (5) solution 
VMCH and rosin. The average 
thickness these coatings 0.0002 in., 
about three times that hot-dip tin 


5.3 

Alloy Additions and Efficiency Hot 
Galvanizing Baths. Gordet. Met. 
Constr. Mecan., 80, 26, Mar.; 35-37, Apr.; 
39-41, May; 21-22, July; 17, 19, Aug; 21, 
Sept.; 41, 43, Oct. 


Hot-Dipped Aluminum Coatings 
Steel. Finkbone. Metals Handbook, 
ASM, 1948, 704-705. 

The production properties, fabrication 
and possible uses are 
MA. 


5.3 

Sprayed Metal Coatings. Ehr- 
hardt and Mendizza. Metals Hand- 
book, ASM, 1948, 720-721. 

Methods metal spraying and their 
use for increasing resistance corro- 
sion, reclaiming undersized worn 
parts, and hard surfacing are dealt with. 
references are 


Automotive Aeronaut. Eng., 74-81; dis- 
cussion 81-82 (1948). Iron Steel 
(Abs.), 161, 160 (1949). 

comprehensive account given 
gun, the preparation the surface 
sprayed, spraying techniques, the prop- 
erties sprayed metal, and some me- 
chanical and maintenance applications.— 
MA. 


Metallization. Ballard. Oil 
Col. Chem. Assoc., 32, No. 344, 93-4 

sprayed from flame and alu- 
minum are normally used give highly 
protective coatings. Painting neces- 
sary improve the unattractive appear- 
ance these finishes, which are porous 
and 


| 
q 
q 
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PIPE 
AND 
CABLE 
FINDER 


Type 49AB 
Supplied Metal Cased Cabinets 


$149.50 


Ask about SCOPE 


attachment for 


LEAK DETECTION 


Available nominal 
extra charge 


FISHER 


RESEARCH LABORATORY 
INCORPORATED 
Palo Alto California 


Non-Metallic Coatings 


5.4, 8.8 

Chemical Resistant Coating. /nd. Fin., 
25, No. 104 (1949) Mar. 

The Hanson-Van-Winkle-Munning Co., 
Matawan, J., announces the develop- 
ment Kote-Rax Grade superior 
rack-coating designed insulate and 
protect plating racks and fixtures all 
types electroplating and anodizing 
solutions. This formulation has excellent 
chemical resistance, and free from any 
tendency introduce organic impurit- 
ies into bright plating solutions. the 
application procedure, only two dips are 
required obtain final coating. Kote- 
Rax, Grade 100% solids. This new 
rack coating belongs group com- 
pounds usually called 


Developments High Temperature 
Ceramics Metals. Harner, 
Ferro-Enamel Corp. Steel Proc., 35, No. 
294-295 (1949) June. 

Discussion development ceramic 
coating that would protect 
and heat resistant alloys against oxida- 
tion corrosion and gas corrosion, also 
coatings that would provide thermal in- 
sulation pipe. Several coatings are 
mentioned, among them L625/2056 that 
most nearly met specifications sought. 
Among metals adaptable for this coat- 
ing are Ti-namel, Inconel, and stainless 


5.4, 6.2 


Further Steps Vitreous Enamels 
for Aluminum. /nd. Fin., 1949, 508, Mar. 
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_Recent American developments 
vitreous anamelling aluminum 
briefly 


5.4, 4.2 

Climatic Conditions and Paint 
havior. Haimann. Decorator, 
562, 71-2 (1949). 

The various features climate 
ing the breakdown paint films are 
scribed. Paint behavior regions 
widely varying climates 


—RPI. 


MATERIALS 
Non-Ferrous 
Braniu 
6.2 


loys. Nock, Jr. tit 
167-199. 

Deals with alloy 
alloys, products, 
welding and brazing, 
ance, products available, and 


6.2 


Research Toward 
Non-Corrosive Metals and Magnetic 
loys, and the Production 
Alloys Powder Part 
Bernt Roald, George Condon and 
erick Keihn, Lehigh University, 
enth Quarterly Report; Dept. 
the Army, Contract No. 


Complete Corrosion Prevention 
Sales and Service 


addition outstanding corrosion preven- 
tion JAMES MAVOR 
PANY offers you the services and facilities 
experienced organization for the solution 


your corrosion problems. 


Men who have spent years corrosion re- 
search and the development corro- 


sion prevention products 
service. 


KOPPERS 


BITUMASTIC 


Hot Applied Pipe Line Coatings 
Manufactured at: Houston, Texas 
Woodward, Ala.; East St. Louis, Iil.; 
Chicago, II!.; Follansbee, West Va.; 
Garwood, N. J 


Cold Applied Coatings 
Stocked Houston for immediate 
shipment 


quantities. 


are your all shipments 


Asbestos Pipe Line Felt 


Direct from factory shipment 
Also stocked at Houston for 
immediate delivery 


514 Bidg., CApitol-2203 
KELLY 


HOUSTON TEXAS 


JAMES MAVOR COMPANY 


With adequate stocks maintained Hous- 
plus the advantage our suppliers’ 
strategically located manufacturing plants 
can make prompt shipment any 


Our traffic department 
our job does not end until 

the materials are applied. 


Protective Coatings for 
Pipe Joints 
Stocked Houston for immediate 


Ax 
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i 
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opments in th 


(1948) Dec. Prev. Det. Absts., 
aluminum 


progress report consists four 

ctions: the corrosion aluminum 
neutral electrolytes the pres- 


loys 
hydrogen peroxide accelerator, 


Paint 
high oxygen pressure, the cor- 
sion mechanism aluminum coupled 
stainless steel, and the mechan- 
acids and its corrosion rate neu- 


climate 
it films are de 
1 regions wit 
1S contraste } 
electrolytes under high oxygen 


Properties Titanium and Titanium 

Mar. 

Nine articles concerning properties 


included this series. Considerable 
five articles this series; servicea- 
titanium alloys are prospect, both 
Alloys,” use normal and elevated tem- 
fication, heat are follows: composition, struc- 
and properties iodide titanium; 
wrought commercially pure 
prepared arc melting and 
rolled engineering proper- 
sintered and rolled titanium; me- 
Bhanical properties wrought titanium 
made are melting sinter- 
binary sintered and 
titanium alloys; high-temperature 
roperties titanium alloy castings; 
sintered and worked ti- 

and forged titanium chromium 


Magnetic Al- 
Magnetic 
irgy, Part 
lon and Fred. 


ATLAS SERVED INDUSTRY 
FOR OVER FIFTY YEARS, 


CORROSION 


INDEX ADVERTISERS 
MAY, 1950 


Allied Chemical Dye Corp., 
Barrett Division 


Amercoat Corporation 
American Brass Company 


American Smelting Refining Co., 
Federated Metals Division 


Bauer Black Division, 
The Kendall Company 


Bechtel Corp. Price 
Brance-Krachy Co. 
Bristol Company 
Cathodic Protection Service 


Control Corporation 
Corrosion Directory 
Dresser Mfg. Division 
Duriron Co., The 
Electro Rust-Proofing Corp. 


eral references, production titanium 
and properties titanium.—ALL. 


the slightest corrosion 


than the NEW ATLAS 
coating that will prevent it! 


— 


row 


Records indicate that the slightest corrosion costs much 
more time lost for repairs, the actual costs repairs, 
and idle equipment time, than the slight cost Atlas 
Protective Coatings. There Atlas Protective Coat- 
ing for every requirement. Let Atlas Technical Service 
solve your corrosion problems. 


Write Walnut Street, Penna., 
for Bulletin No. 7-1 and get the facts. 
surprised learn how litile costs for complete 
protection. Canada, Blachford, Limited, 
Aquaduct Montreal. 
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Union Carbide Carbon Corp., 
National Carbon Division 
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pipe life 


The longer the coating and wrapping 
stays positively bonded your pipe... 


then the longer your pipe will resist 
every corrosive agent and operate free 
costly leaks. 


20” steel pipe, with Hill, mill-applied 
rugged Rocky Mountain terrain. 


oating and wrapping, laid 


2 
— 


thanks the 
pipe protection 


that includes 


MOISTURE between pipe, primer, and succeeding coatings can endanger 


the effectiveness Hill, Hubbell-applied protection. This because Hill, 

Hubbell insists that all pipe pass through huge heating and drying rooms 

(above) before Roto-Grit-Blast cleaning and other processing. The pipe 

pre-heated 90°, drying off every trace moisture. Then this Century 

constantly maintained until the entire coating and wrapping process 


completed. This vital ‘‘warm-up” step just one more reason why Hill, 
Hubbell factory-applied protection assures you far longer pipe life. 


a 
4 
. 
q 
. 
Headquarters: 3091 Mayfield Road, Cleveland 18, 


YOU BUY SPECIFY 
CASTINGS... 


Engineers and other executives who have anything 
with the purchase specifications pumps, valves, 
pipe, heat exchangers, steam jets, and other corrosive- 
handling equipment will find this guidean invaluableaid. 


Listing 155 corrosives alphabetical order, shows 


you should have copy 
which five well-known DURCO alloys offers most 


more alloys are satisfactory for particular service, 
selection can made the basis the most economical 
alloy possessing the required mechanical properties, 

The alloys discussed are: DURIRON and DURI- 
CHLOR, high silicon irons; DURIMET 20, austenitic 
steel; DURCO D-10, nickel-base alloy; Chlori- 


met and Chlorimet 
nickel-molybdenum alloy. 


THE DURIRON CO., INC., DAYTON OHIO 


For your free copy this bulletin, 
just fill out the coupon 
the mail. 


THE DURIRON Inc., Dayton Ohio 
Please send me, without obligation, copy your new 
Selection Durco Corrosion Resisting Alloys.” 
Name 

Title. 

Company. 
Addres 


“ 


